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INTRODUCTION 


This year for the first time Dissertation Abstracts will carry, as the 13th issue of Volume XVI, 
an index to all doctoral dissertations published in the United States and Canada. This issue will be 
titled Index to American Doctoral Dissertations , and will be a continuation of Doctoral Dissertations 
Accepted by American Universities.1 The joining of these two reference works makes it possible 


for librarians to have an integrated bibliographical research tool relating to doctoral dissertations 
under one cover. 3 Be . 


Dissertation Abstracts will continue to provide abstracts of dissertations by recipients of doc- 
toral degrees from graduate schools cooperating with University Microfilms in the publication of 
complete dissertation texts on microfilm, on Microcards, or as microprint. At the end of each ab- 
stract will be found an indication of the number of pages in the original typescript and the Library 
of Congress card number, for the convenience of scholars and research workers. In some instances « 
Dissertation Abstracts will be found to be an adequate substitute for the published dissertations. 


The Index to American Doctoral Dissertations will be a complete indexed listing of dissertations 
by students who were granted doctoral degrees during the previous academic year, and including 
those abstracted in Dissertation Abstracts , arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index will be included. 


The tabular material which has been an established part of its predecessor volume will be in- 
cluded in full, so arranged that statistical summaries can be maintained with no break in continuity. 


It is hoped that those who use Dissertation Abstracts will continue to make suggestions for its 
improvement, as these are vital to its continued life and growth. Several suggestions for changes 
in the headings used for indexing purposes have been received, and a committee of the Association 
of Research Libraries is reviewing the indexing system at the present time as a result of these 
suggestions. 


1Arnold H. Trotier and Marian Harman, (eds.), Doctoral Dissertations Accepted by American Universities. (New York: 
H. W. Wilson Co., 1933-1955.) 
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Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $1.50 each issue. 


VOL. ISSUE VOL. ISSUE 


| 1 13 1 
2 
8 3 


10 


11 


A microfilm copy can also be supplied of 
the first 10 volumes at a cost of $46.60. 
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DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are: 

a. Dissertation Abstracts alone for 12 issues with no annual index: $10.50 
in the United States; $11.50 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $16.00; c. the Index to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. 
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The Table of Contents lists in alphabetical order the principal subject headings 
of the dissertations abstracted. For the convenience of readers an alphabetical 
author index is included following the abstracts. 


AGRICULTURE ....... eeeee#eeeee e® seb bee ebb wee hee EER HEEL CES C7 tea eee 


ANATOMY ee @eeesrfseeeree#ee#eteeeseeese e eeoeeeeeeeeeeeeee#s#s#ee e® eeoeeeee#eee#eee%#ee#eee#ee#eeee#eee#ee# ® e @ 
ASTRONOMY eeeeeeeeeee#eee#esee#eee#seeste#te#eeeeeeee @ eeoaoeeeeeeee#e#eeeerneseeee##»ee#eee#e#e#eeee#ee#seseeees# ® 
BACTERIOLOGY .......... STEuMeeReeentes f oo eene TeEceeeurer ce an a ee 


BIOLOGY eoeeeeeeeeeeeeees#eee#eesteeeteee#e#ees#eeeeteeeeese e ®@ @#eeeeeeeeeeeeee®e eeeeeeeee#ee# @ 


ECONOMICS ee eoeeeeeeeeeeeeeeese® eeoeeeesrejeeeeekee#ee?e#eeeeeee@eeeeeeee#ee#e?ee8e8 @¢ @ @# 


EDUCATION oe eoeeee&egoneeeeefeereee#e#ekeeee#eneeeeeeee#eseeeeeeteeseeee ®@ eee oeeeeeeeeeeseeeeeeeeee#eeesee e 


PINE ARIS wivcccscveves Freee’ Pewee T ewe eeee cee ees dois oe 68 ee eee ea 
i 8 a ae ee ee ee ee a ee ee ee ae Tr Peres eee ee eee er 
PU? EO PARES 6.0.0.0 0.0 00:0 0.9900 000 4s 08 Sone ee werer ere Tee ee 
GENER bb BCic Wo Ole 6 WES Fees SOC CR!ee 66s UU Se BOW EOS wR BR 20 


GEOLOGY ..... eee 8 @ ®@ ee eseeeeeeee#ee#eeeees ®@ ee eeeee#eeere?e#e#eeeeeseeeeeeee @# @ @ @ 


JOURNALISM e*eeseeeeee ee eeeeeeeeeereeeee#es#ste ée eeeeeeeeeeeeee ® [er eee ee BAe See SS. Se 


LANGUAGE AND LITERATURE .......... Op OH Oe 6 088 6 ke eee ha 6 Oe 8M 


MATHEMATICS e*eeeeeessesese 8@ ®@ ee eeeee#u0eee»eeeeef#eeeeeeseseeeeeeee*seee*eeeeeeeseteeee ee &¢ @ 


1753 
1772 
1774 
1775 
1778 
1782 
1786 
1813 
1819 
1862 
1877 
1878 
1879 
1882 
1883 
1887 
1890 
1896 


1897 


1898 


1911 
1915 
1918 


1919 





PHYSIOLOGY 
POLITICAL SCIENCE 


PSYCHOLOGY 


SOCIAL PSYCHOLOGY 


SOCIOLOGY .. 

















AGRICULTURE 


AGRICULTURE, GENERAL 
A STUDY OF PEACH CANKER DISEASE CAUSED 
BY FUSICOCCUM AMYGDALI DELACROIX 
(Publication No. 18,461) 


Daniel Frederick Cohoon, Ph.D. 
Rutgers University, 1956 





The peach canker disease, caused by Fusicoccum 
amygdali Delacr., has in recent years become one of the 
major peach tree disease problems in southern New 
Jersey. The spray programs normally used for the con- 
trol of other peach diseases have proved to be ineffective 
for canker control. Unless adequate control measures are 
developed the continued culture of such susceptible varie- 
ties as Raritan Rose, Early East, Jerseyland, Golden 
Jubilee, Cardinal, Triogem, Summercrest, Hale, Bell of 
Georgia, Red Haven, and Eclipse is threatened. 

Studies were undertaken to learn more about the causal 
organism, the infection sites, the periods during which 
natural infection occurs, and the probable cause of the dif- 
ferences in varietal susceptibility. Information concern- 
ing these topics should aid materially in developing more 
effective control measures for the disease. 

Symptoms of peach canker were found at the nodes and 
bases of the current season’s shoots, on one year old 
bearing twigs, on the leaves, and occasionally on the fruits 
of peach trees. 

Cankers at the nodes of the current season’s shoots 
made their appearance throughout the year, with the maxi- 
mum numbers occurring in the spring and fall. 

Inoculation experiments revealed that the scars left by 
the dropping leaves served as infection courts for the 
fungus during the fall and winter. Inoculations made during 
the spring and early summer, showed that the scars, left 
as the stipules and the bud scales of both the vegetative 
and the blossom buds dropped, may be invaded by the 
pathogen. 

From field and greenhouse studies it was determined 
that the scars left on the one year old wood, when the fruit 
was removed by thinning, harvest, or other means, served 
as infection courts resulting in twig cankers. Leaf infec- 
tions did not result in twig cankers, as the diseased leaf 
dropped before the fungus progressed into the twig. Fruit 
infections occurred at wounds, but as in the case of in- 
fected leaves, the fungus also failed to advance into the 
twig. 

It was found that the rate of development of resistance 
to infection by the leaf scars was determined by the tem- 
perature during the period after defoliation. Resistance 
developed more rapidly at a high temperature, 80°F., than 
at a low temperature, 40°F. 

Histological and histochemical studies indicated that 
the rate of callus formation and the subsequent suberiza- 
tion of the cells in the callus layer may be contributing 
factors in the development of resistance to infection by the 
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leaf scars. These studies revealed that callus formation 
within the leaf scars took place more rapidly in the mod- 
erately resistant variety, Sunhigh, than in the highly sus- 
ceptible Raritan Rose. 

The optimum temperature for the germination of the 
conidia of F. amygdali was found to be 80°F, Fifty percent 
of the conidia germinated in 7 hours at this temperature. 
Germination was much slower at higher, 100°F., and at 
lower, 32°F., temperatures. 

The optimum temperature for the growth of isolates of 


F. amygdali on agar was 80° to 85°F, All the isolates used 


in this experiment failed to grow at 99°F., and only one 
isolate showed slight growth at 41°F. after a 96-hour in- 
cubation. 

The perfect stage of F. amygdali was not formed, 
either under natural conditions, or on artificial media in 
the laboratory. 65 pages. $1.50. Mic 56-2778 


THE DISTRIBUTION OF TRACE ELEMENTS IN 
TEN SOIL PROFILES: SPECTROCHEMICAL 
METHODS AND RESULTS 


(Publication No. 18,463) 


Jane Connor, Ph.D. 
Rutgers University, 1956 


A method for the quantitative determination of the in- 
organic elements in soils and their associated clay frac- 
tion using spectrochemical techniques was developed. A 
representative sample of the soil or clay was brought into 
solution prior to chemical pre-treatment. An aliquot of 
the solution was buffered with NaNO, and the resulting so- 
lution analyzed spectrographically in the high voltage A.C. 
arc for Al, Cu, Fe, Mg, Mn, and Ti contents. In a second 
aliquot, the Fe and Al present were used as carriers ina 
precipitation that separated and concentrated the trace 
elements from other inorganic elements present. The 
precipitate was analyzed in the D.C. arc and the content of 
Co, Cr, Ga, Ni, Pb, Sn, V, and Zn in the original sample 
calculated. Two series of standards that virtually matched 
the sample solutions were prepared, pre-treated, and 
arced in the same manner as the samples. The optimum 
spectrographic parameters, useful range of analysis and 
precision of the buffer procedure were established prior 
to using the method. The conditions necessary for the 
quantitative precipitation of Fe and Al from the digest so- 
lution were also established. A comparison was made of 
chemical and spectrographic results on N.B.S. standard 
samples. The method gave rapid, simultaneous and pre- 
cise determination of 14 elements in soils and soil clays. 

The method developed was used to determine the dis- 
tribution of these 14 inorganic elements in profiles of ten 
soil sites.. The soils analyzed were Aura series soil de- 
posited in Kansan time, three unnamed Podzols formed on 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 
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acid sandstone since Wisconsin, [llinoian, and Kansantime, 
Annandale series soil formed on gneissic plus carbonate 
rock since pre-Wisconsin time, Squires series soil on cal- 
careous Wisconsin drift, two Montalto series soils formed 
on basic igneous rock since Triassic and lower Paleozoic 


time, and two red shale Norton series of Kansan age, and a 


Wethersfield series of Wisconsin age. The total soil and 
the associated clay fraction were analyzed spectrochemi- 
cally and the clay minerals of the clay fraction were iden- 
tified where they were not already known. 

Comparisons were made of the patterns in trace ele- 
ment distribution in soils formed on the same parent ma- 
terial, but of different ages for both the total and clay 
fraction trace element content. The distribution of trace 
element in the profiles of soils formed on different parent 
materials but of the same age was compared. The in- 
fluence of type of clay mineral on the distribution of trace 
elements in the total soil and the clay fraction was studied. 
The dominant effect of parent material was noted in these 
soils. 120 pages. $1.50. Mic 56-2779 


THE CHARACTERIZATION OF A VIRUS 
CAUSING CALF PNEUMONIA- ENTERITIS 
AND NATURE OF THE DISEASE 


(Publication No. 18,421) 


Arlan Wilbur McClurkin, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor C., A. Brandly 


Infection with the virus of calf pneumonia-enteritis 
under study is manifested by a watery yellow diarrhea and 
interstitial pneumonitis in newborn calves. The age of the 
calf at exposure, whether or not colostrum has been fed 
and the method of infection are critical factors determin- 
ing the nature of the experimental disease. The fact that 
exposure to aerosole has been required to produce the 
acute type of the disease suggests that calf pneumonia- 
enteritis is largely an airborne disease. 

A study of a few of the characteristics of survival indi- 
cate that the virus survives at 56C for 90 minutes but not 
for 3 hours. It withstood drying at 25C for one year, and 
storage at -20C in saline for at least 6 months but not 29 
months. It remained viable in hydrochloric acid at a pH of 
1.3 for 1 hour at 25C but not in sodium hydroxide at a pH 
of 13 for 1 hour at 25C. The virus is also inactivated 
by 2% formalin for 1 hour at 25C. The virus was resistant 
to diethyl ether for 24 hours at 4C. The virus was not 
inactivated by Penicillin, Streptomycin, Terramycin and 
Chloromycetin in the concentrations used. 

Exposure of susceptible calves to filtrates of the virus 
suspension indicated that the virus could pass Seitz ST and 
EK filter pads as well as ultrafine sintered glass filters 
and HA millipore filters with an effective pore size of 500 
mu, also Schleicher and Schuell membrane filters of 50 to 
80 mu effective pore size. 

Examination of purified virus suspension by electron 
microscopy revealed a 17 mu spherical particle in mate- 
rial prepared from diseased lung; and material containing 
this particle was able to produce the acute disease. 

Signs of the virus infection are seen only in calves; 
however, the virus grew in the gravid uterus of mice and 





guinea pigs, without apparent modification, for at least 12 
passages. 

An animal protecting substance, stable at 56C for 30 
minutes, present in colostral whey has been demonstrated 
by feeding the whey at least 2 hours prior to exposure of 
the calf to the virus. Feeding the colostral whey after ex- 
posure had very little value. 

Epidemiological studies indicated that the virus was 
present in the lungs of apparently healthy cattle, and it is 
believed that this is the probable reservoir of the virus. 
Spread from dam to calf and calf to calf may take place by 
means of infective virus particles in the contaminated 
atmosphere. 80 pages. $1.50. Mic 56-2780 


THE EFFECT OF GOVERNMENT POLICY ON 
THE INCOME OF WISCONSIN FARMERS 


(Publication No. 18,433) 


Glen Curtis Pulver, Ph.D. 
The University of Wisconsin, 1956 


In this time of great concern regarding the welfare of 
the farm population of the United States, government pol- 
icy makers are faced with the extremely difficult task of 
searching out an answer to the complex farm problem. 
Plagued with surpluses and burdened with higher costs 
and shrinking incomes the farm population is making its 
case known in no uncertain terms. A concentrated effort 
must be made at arriving at a farm policy which will make 
a realistic attempt at relieving the depressed income state 
of the farmer and the political stresses which are mount- 
ing everywhere. 

To adequately appraise the effects of any particular 
farm policy, something other than the aggregate effects 
must be considered. In this study several present and 
proposed government policies are weighed by the desired 
results from the individual farmers standpoint. 

Information garnered from the 1950 Census of Agri- 
culture is used to classify individual farm situations by 
geographic area and income class. Such sources as the 
Manpower Survey and Farm Management Summaries of * 
the Department of Agricultural Economics at the Univer- 
sity of Wisconsin are used to provide the missing links in 
the description of these individual situations. 

The farm situations are used to show the effect that a 
change in the support price of dairy products would have 
on the income of the individual family. An increase in 
price support from 75% to 90% of parity would mean less 
than $500 more income to 55.5% of the farmers of Wiscon- 
sin. The greatest increase in income would be to the high 
producers of milk. 

The President’s Soil Bank Proposal is examined from 
the standpoint of the payment necessary for the farmer to 
break-even by participating with the program. It will be 
profitable for those farmers with yields of less than 70 
bushels of corn per acre to participate in the Acreage Re- 
serve Program with a payment of 90¢ per bushel formerly 
grown. It will be profitable for nearly all farmers to 
comply with the Acreage Reserve if the payments are used 
for increased fertilizer application. Participation in the 
Conservation Reserve will undoubtedly come from the low 
income farmers for the higher income farms realize a 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 
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return per crop acre which is much in excess of the sug- 
gested rental payment of $15 per acre. 

The effect of Production Controls on the income of the 
individual farmer and the cost per unit of output is investi- 
gated. In general, a 10% reduction in output will have to 
be accompanied by a 5% rise in the price the farmer re- 
ceives for his product in order to maintain income at the 
present level. 

Through the Farm and Home Development Program a 
great deal can be done to increase the income of the indi- 
vidual farm family with the resources at hand. If the 
average farmer in Wisconsin were to raise the milk pro- 
duction of his cows by 2,000 pounds per cow, his net in- 
come would be increased by an amount equivalent to a 
doubling of the herd or a 53¢ per hundred-weight rise in 
the price of milk. 

Other policies which are considered are the expansion 
of credit, movement of resources out of agriculture, and 
the expansion of markets. These policies do not have a 
large immediate effect on the income of the individual 
Wisconsin farmer but must be widely developed in order 
to establish a sound farm policy. 

169 pages. $2.25. Mic 56-2781 


EVOLUTION AND CLASSIFICATION OF 
THE SMINTHURIDAE (COLLEMBOLA) 


(Publication No. 18,190) 


William Robin Richards, Ph.D. 
University of Dlinois, 1956 


This treatment of the evolution and classification of the 
Sminthuridae is divided into four main sections as follows: 
Terminology and Evolutionary Direction of Character 
Changes, Developmental Stages, Phylogeny, and Taxonomy. 

The section on terminology deals with the descriptions 
of structures used in the study and gives notations as to 
their probable direction of evolution. Characters found to 
be especially valuable were the structure of the tenacular 
rami, of the sensory structures and setal patterns on the 
metathoracic trochanters, and the patterns formed by the 
arrangement of the bothriotricha on either side of the 
greater abdomen. 

Two distinct immature stages are defined. The means 
for recognizing these stages are changes in bothriotrichal 
pattern that occur during development. Primary juveniles, 
the first stage, are easily recognized by the fact that 
bothriotricha are present only on the lesser abdomen. In 
the second stage the greater abdominal bothriotrichal pat- 
terns normal for adults of each genus are present, but 
other adult characteristics are lacking. 

The section on phylogeny is in two parts. First, the 
segregation of the subfamilies is treated, and second, a 
treatment of each subfamily is given showing the relative 
times at which each genus seems to have become estab- 
lished as a distinct phyletic unit. A Summary of the pro- 
posed relationships of these groups is depicted in a 
phylogenetic chart. 

Of the four subfamilies recognized, the Sminthuridinae 
appears to have been the first group to become segregated. 
The Katianninae was probably the second group, and the 
Dicyrtominae and Sminthurinae appear to have arisen 
somewhat later from a common ancestral stock. 





Within the Sminthuridinae, the genus Sphaeridia 
Linnaniemi was probably the first group to evolve. Smin- 
thurides Borner and Denisiella Folsom and Mills seem 
likely to have had a common ancestor and probably evolved 
considerably later than Sphaeridia. 

In the Katianninae two distinct groups have evolved. 
These are the tribes Arrhopalini and Kaiannini and are 
most readily defined on the basis of ocular modifications. 

In the Dicyrtominae two tribes and five genera are 
recognized. The definition of these units is based prima- 
rily on differences in bothriotrichal patterns. 

Four tribes and sixteen genera are proposed for the 
Sminthurinae. The definitions of these units are based 
primarily on differences in form of mucrones, of appen- 
dicular structures, and of antennal sense organs that have 
evolved in the various groups. 

The taxonomy section contains illustrated keys to and 
descriptions and proposed synonymies of groups above the 
species level. Four subfamilies and thirty-three genera, 
six of which are described as new, are included, 

116 pages. $1.50. Mic 56-2782 











SOME QUALITY ASPECTS OF MARKETING 
ARIZONA COTTON WITH SPECIAL REFERENCE 
TO GRADING STANDARDS AND PRACTICES 


(Publication No. 18,201) 


James Sheldon St. Clair, Ph.D. 
University of Dlinois, 1956 


The main purposes of this study were (1) to determine 
the influence of various factors (particularly variety, 
method of harvest, and type of ginning equipment used) 
upon the economic quality of Arizona cotton, (2) to ap- 
praise the theoretical soundness of the presenf government 
grading system for cotton, and the reliability and repro- 
duceability of results obtained therefrom, and (3) to pro- 
pose specific means by which the present government 
cotton classing system might be improved. 

The quality of Arizona Upland cotton is influenced by a 
number of factors, including variety, method of harvest, 
and ginning equipment used. Interviews with buyers re- 
vealed that the introduction in Central Arizona of a new 
variety with improved spinning properties, Arizona 44, 
resulted in price premiums in the Phoenix market aver- 
aging 105 points per pound or $5.25 per bale over prices 
for equivalent grades of the old variety, P 18-C. Although 
an improved variety, WR-46, was also available for the 
Safford area of eastern Arizona, farmers there were un- 
able to reap an immediate price benefit because the num- 
ber of bales produced was too small to furnish a depend- 
able supply to spinning mills. 

Based upon classifications of 1,700 lint samples, cotton 
harvested by spindle-type mechanical harvesters in Cen- 
tral Arizona appeared to have lower average grade than 
cotton harvested by hand. The difference in grade was 
such as to result in a difference in loan values averaging 
75 points per pound or $3.75 per bale. Considering pres- 
ent hand picking charges of $3.00 per hundredweight, a 
farmer might still be financially ahead to use a mechanical 
harvester, provided that he can hold field losses under 15 
per cent. 

Some 10,000 samples of seed cotton, cottonseed, and 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
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lint cotton were obtained from 26 Arizona gins over a two- 
year period in order to appraise the effect of different gin 
machinery set-ups upon cotton quality. Gins with exten- 
sive cleaning and drying equipment apparently produced 
grades averaging one-third to two-thirds of a grade higher 
than gins with standard equipment. However, the loss in 
bale weight associated with this extensive cleaning and 
drying at least partially offset the value of the grade im- 
provement. It did not pay farmers to pass cotton through 
lint cleaning machinery, if without lint cleaning such cotton 
would grade Strict Low Middling or higher. 

There is considerable evidence that the present govern- 
ment classing system for cotton leaves much to be desired 
both in accuracy and completeness. A test involving the 
classification of the same 654 bales at two classing offices 
indicated a significant bias. The magnitude of the bias was 
such that the 654 bales had a weighted average loan value 
138 points per pound or $6.90 per bale higher when classed 
at one classing office than when classed at the other. In 
each market studied more cotton was purchased on govern- 
ment class than was sold on government class. Reliance 
upon government class diminished with each successive 
marketing stage, until, in final sales to mills, the use of 
government class was negligible. Large and increasing 
emphasis is being placed by mills upon laboratory tests of 
fiber properties as a measure of the “character” of the 
cotton. 

The classing system could be improved in the following 
ways: 

(1) By basing classification upon samples drawn by the 

automatic mechanical bale sampler. 


(2) By conducting classification under standardized 
atmospheric conditions. 


(3) By defining “color” in terms of coordinates on the 
colorimeter and by using the colorimeter on each 
sample in the classing office. 


(4) By defining “leaf” in terms of definite percentages 
of non-lint content as measured on the Shirley 
Analyzer, and by using this device in frequent “spot 
checks” in the classing office. 


By deleting “preparation” as one of the three at- 
tributes which are averaged to obtain the grade of 
cotton. 


By discontinuing the practice of “reducing” the 
staple length to account for defects in “character,” 
and any other similar practices which involve sub- 
jective estimates of the selling value of the cotton 
by the classer. 


(7) By adding the Micronaire measurement of cotton 
fineness to the present classing service. 


Greater efficiency could be obtained in the reporting 
and utilization of classing results if punch-card techniques 
were employed in the classing offices. 


233 pages. $3.05. Mic 56-2783 


AGRICULTURE, ANIMAL CULTURE 


A STUDY OF PERSISTENCY OF 
LACTATION IN DAIRY CATTLE 


(Publication No. 18,390) 


Ernest Lee Corley, Ph.D. 
The University of Wisconsin, 1956 
Supervisor: Professor Edwin E, Heizer 

The total yield of milk and butterfat during a lactation 
period is influenced principally by maximum period yield, 
persistency and length of lactation. Consequently, the 
components of the lactation curve (maximum period and 
persistency) are important to the dairy cattle breeder. 

The objectives of this study were to evaluate various 
aspects of persistency of milk and butterfat yield in a herd 
where uniformly excellent environmental conditions were 
maintained and to investigate a number of measures of 
persistency. 

A total of 1552 milk and butterfat records made by 932 
Holstein- Friesian, Jersey and crossbred cattle were ob- 
tained for this study from the Dairy Husbandry Research 
Branch of the United States Department of Agriculture. 
These cows were milked three times daily and were barn 
fed throughout the lactation period. The milk records 
were taken from daily milk weights. The actual average 
yield for Holstein, Jersey, and crossbred cows in 360 days 
was 16,165, 10,146, and 12,810 pounds of milk and 609, 
949, and 573 pounds of butterfat respectively. Since the 
correlation between yield in 300 and 360 days was +.99, 
300-day yield was used in the study. 

In a preliminary study it was found that six of 12 for- 
mulae were of value as measures of persistency. Further 
study showed that four of the six formulae (based on intra- 
cow correlations) yielded comparable repeatabilities, none 
of which were significantly different from each other. This 
consistency in repeatability was maintained even when the 
300-day yield was divided into groups consisting of 30, 15, 
10 and 5 periods each. Two formulae, 

Total yield 








(Maximum month) (No. periods) and the coefficient of vari- 


ation, were considered as adequate measures of persist- 
ency of lactation. 

A study of factors affecting persistency showed that 
method of milking, age and season of calving influenced the 
shape of the lactation curve. Cows milked by machine 
were approximately five per cent less persistent than cows 
milked by hand. Cows with first lactations were about 
eight per cent more persistent than cows with second lac- 
tations. Cows calving during the spring showed lower 
persistency than cows calving in other seasons of the year. 

Total, between-cow and within-cow, correlations be- 
tween maximum and total yield as well as persistency and 
total yield were highly significant for milk and butterfat in 
the Holstein and Jersey breeds. The within-cow correla- 
tion between persistency and maximum period yield was 
negative and highly significant for Holstein milk and but- 
terfat yield, negative and significant for Jersey butterfat 
yield and negative and not significant for Jersey milk yield. 

Repeatabilities of .35 to .45 for persistency, .60 to .70 
for maximum period, and .70 to .80 for total milk and but- 
terfat yield were obtained. Estimates of heritability of 
persistency ranged from .02 to .52 for milk and from .04 
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to .18 for butterfat. The heritabilities of maximum period 
yield were from .00 to .36 for milk and from .12 to .18 for 
butterfat. The estimate of heritability for milk and butter- 
fat ranged from .08 to .32. These differences between the 
estimates of heritability were significant in only one case. 
Results of this study indicate that a major part of the 

variation in persistency, maximum and total yield is 
caused by non-genetic factors. 

91 pages. $1.50. Mic 56-2784 


A COMPARISON OF INBRED LINES, TWO-LINE 
CROSSES, THREE-LINE CROSSES, ROTATIONAL 
LINECROSSES AND OUTBREDS WITHIN THE 

, DUROC BREED OF SWINE 


(Publication No. 17,358) 


Vernon Abington Garwood, Ph.D. 
The University of Nebraska, 1956 


Adviser: Cecil T, Blunn 


The object of the study was to make comparisons be- 
tween inbred lines and two-line crosses, between two-line 
crosses and three-line crosses, and between three-line 
crosses, outbreds, and rotational linecrosses maintained 
at the Nebraska, Ohio, and Oklahoma Stations; and to de- 
termine the heterotic effects in the various comparisons. 
The characters studied were: (NO) total number of pigs 
farrowed, (N56) number of pigs weaned, (W56) litter 
weaning weight, (N154) number of pigs alive at 154 days of 
age, (W154) litter weight at 154 days of age, and (WG) 
average daily gain of the litter from 56 to 154 days of age. 

Least squares analyses were made for the comparisons 
of inbred lines and two-line crosses at the Nebraska and 
Ohio Stations and of two- and three-line crosses at the 
Ohio Station. The models used considered season, line of 
sire, line of dam, specific cross, age of dam, inbreeding 
of dam, and litter inbreeding as the main factors affecting 
litter performance. Because of confounding ordinary 
analyses of variance were made on the data of two- and 
three-line crosses at the Nebraska and Oklahoma Stations; 
of outbreds, three-line crosses and rotational linecrosses 
at the Ohio Station; and of outbreds and three-line crosses 
at the Oklahoma Station. 

Litter inbreeding caused the crosses to differ signifi- 
cantly in the inbred and two-line cross analyses. Inbreed- 
ing of dam was found to be an insignificant source of vari- 
ance in the two- and three-line crosses of Ohio. Differ- 
ences between the crosses were also insignificant. Differ- 
ences existed between two- and three-line crosses at the 
Nebraska Station in W56, N154, W154, and WG but only in 
NO and N6d6 for the two types of crosses at the Oklahoma 
Station. No differences were found between outbreds and 
three-line crosses at Oklahoma or between outbreds, ro- 
tational linecrosses, and three-line crosses at the Ohio 
Station. 

The mean estimations of inbreds and two-line crosses 
which were unadjusted for differences in effects of litter 
inbreeding were used to determine heterosis. In this in- 
stance heterosis was measured as the increase in per- 
formance of the reciprocal crosses over the average of 
the parental lines. The mean estimations of the crosses 





which were adjusted for differences in dam inbreeding 
were the basis for the calculations of heterosis in the Ohio 
two- and three-line crosses. The increase in production 
of three-line crosses over two-line crosses was taken as 
the heterotic effect at Ohio. In the analyses of two- and 
three-line crosses at the Nebraska and Oklahoma Stations 
general means were used to calculate heterosis. 

Consistent results were obtained from data of the three 
stations. In general a greater degree of hybrid vigor was 
evident when inbreds and two-line crosses were compared 
than when two- and three-line crosses were compared. 
Two of the four Nebraska inbred lines when crossed had a 
much greater specific combining ability than the other 
lines. 

Inasmuch as the lines were developed at different sta- 
tions, from unrelated foundation stocks, under different 
selection practices and systems of management, the data 
were taken to be representative of the Duroc breed. Such 
being the case, the results indicate the breed to be rela- 
tively homogeneous for factors governing production and 
therefore opportunities for large or rapid improvement 
within the breed are limited. 

The results also indicate, but do not prove, that over- 
dominance was one of the chief mechanisms underlying 
the observed heterosis. 75 pages. $1.50. Mic 56-2785 


I, EMBRYONIC MORTALITY IN DAIRY CATTLE. 
Il, ENDOCRINE-CONTROLLED DEFENSE 
MECHANISMS OF THE UTERUS. 


(Publication No. 18,403) 


Harold William Hawk, Ph.D. 
The University of Wisconsin, 1956 


Supervisors: Professor Lester E, Casida and 
Associate Professor W. J. Tyler 


I. The results of 837 inseminations were analyzed for the 
effects of sire and system of mating on embryonic mor- 
tality. Estimation of mortality was based on: (1) loss of 
diagnosed pregnancies and (2) incidence of prolonged 
inter-estrus intervals as compared to intervals of unin- 
seminated cows. The sire had a highly significant effect 
on embryonic loss in the females to which he was bred. 
Outbred embryos had an estimated loss of 19.8% as com- 
pared to 22.3% for inbred embryos. Outbred dams had 
19.2% loss, whereas inbred dams had 28.4%. Although the 
difference between outbreds and inbreds was not statisti- 
cally significant in either case, the trend was for inbreed- 
ing of either embryo: or dams, particularly the latter, to 
increase embryonic mortality. 

The next study was made to determine the percentage 
of low-fertility cows with normal embryos at 16 elapsed 
days of gestation and the embryonic death rate between 16 
and 34 elapsed days. Three previous studies gave esti- 
mates of 65.1% and 59.4% mortality of fertilized ova by 34 
days of gestation in low-fertility cows and 54.1% by 30 
days in low-fertility heifers. Normal embryos were re- 
covered from the uteri of 29 (58%) of 50 low-fertility cows 
slaughtered 16 days after the first day of heat; 50 similar 
cows at 34 days had 14 normal embryos (28%). Embryonic 
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death from 16 to 34 days was estimated at 51.7%, indi- 
cating that the preponderance of embryonic mortality in 
these animals occurs between 16 and 34 days of gestation. 


II. One action of progesterone is to increase the readiness 
with which the uterus can be infected by bacteria. A test 
was made to determine whether this action is generalized 
or local. The peritoneal cavities of ten est~ .us and seven 
pseudopregnant rabbits were inoculated wi .. Escherichia 
coli, the uteri being self-inoculated by drainage through 
the oviducts; in another experiment, both the ligated uter- 
ine cornua and pleural cavities of four estrous and four 
pseudopregnant rabbits were inoculated. The endocrine 
state had no effect on the number of bacteria recovered 
from the peritoneal or pleural cavities 28 hours after in- 
oculation; however, several hundredfold more bacteria 
were recovered from the uteri of pseudopregnant than 
estrous rabbits. The results indicate that this action of 
progesterone is localized to the uterus. 

A test was next made of the hypothesis that the differ- 
ential recovery of live bacteria from previously inoculated 
estrous and pseudopregnant rabbit uteri was due to differ- 
ences in the properties of the uterine secretions as culture 
niedia. Both uterine horns of eight estrous and eight 
pseudopregnant rabbits were ligated and one horn excised. 
Each horn was inoculated with equal numbers of E. coli 
and the excised horn left in the peritoneal cavity with the 
intact horn. The difference in numbers of organisms re- 
covered four hours later from the two kinds of intact 
horns, mean log of 6.54 for the estrous and 8.30 for the 
pseudopregnant, was greater (P<0.01) than that from the 
excised, 8.22 for the estrous and 8.37 for the pseudopreg- 
nant, and failed to support the hypothesis. 

A test was next made for differences in active defense 
mechanisms in the uteri. One uterine horn of six estrous 
and six pseudopregnant rabbits was “challenged” by the 
instillation of dead E. coli 15 hours before live bacteria 
were introduced into both horns. The following mean log 
numbers of live organisms were recovered four hours 
later: challenged estrous, 4.48; control estrous, 7.09; 
challenged pseudopregnant, 6.26; and control pseudopreg- 
nant, 8.31. Thus the challenged defenses of pseudopreg- 
nant rabbits were more effective than those in the control 
estrous rabbits (P<0.02); challenged defenses of rabbits 
in either endocrine state were more efficient (P<0.01) 
than those of their respective controls. 

55 pages. $1.50. Mic 56-2786 





SYSTEMS OF BREEDING AS IT MAY AFFECT MILK 
PRODUCTION IN DAIRY HERD IMPROVEMENT 


(Publication No. 18,481) 


Waller Staples Nicholson, Jr., Ph.D. 
Rutgers University, 1956 


The chief objective of this investigation was to study 
the effects of inbreeding and outbreeding with selection on 
the milk producing ability of cows in commercial herds. 

All data came from 98 Dairy Herd Improvement As- 
sociation herds which were located in the general areaand 
which made use for many years of artificial insemination 
services from the stud of the New Jersey Cooperative 





Breeders Association No. 1 where many bulls descended 
from the Holstein- Friesian sire Ormsby Sensation 45th 
were used. 

The final population consisted of 47 sires and 1525 
daughter-dam pairs with 11,268 lactation records. The 
mean production level was 11,688 lb. milk yield, 3.63% 
butterfat percentage, and 424 lb. butterfat yield. 

According to analyses of variance among sires in re- 
gard to their daughters’ production, the differences were 
highly significant for milk yield, butterfat percentage, and 
butterfat yield. When adjustments were made for the dif- 
ferences in dams’ level of production by covariance, the 
differences among sires remained highly significant for 
all three measures of production. Since the pairs were 
distributed randomly through many herds, it was concluded 
that the sire differences were largely genetic. 

The sires were separated according to ancestral de- 
scent into five sub-lines: “Not 45th”, “Chief”, “Con- 
queror”, “Alice”, and “Other 45th”. Significant differ- 
ences were found among sub-lines for milk yield and but- 
terfat percentage; butterfat yield differences were not 
significant. 

The “Not 45th” sub-line had the highest milk yield. 
Two factors contributed to this high yield. The sevensires 
in this line represented a specially selected group when 
compared with the 40 Ormsby Sensation 45th sires. Also, 
the group was dominated by the superior proved sire, D-6, 
being represented by 150 daughter-dam pairs of a total of 
283 pairs in the group. 

The association between inbreeding and production was 
analyzed on data of all cows which showed any degree of 
inbreeding. A quadratic regression analysis showed that 
as the degree of inbreeding of the cow increased, the milk 
and butterfat yield decreased to about 20.0% inbreeding, 
with little effect thereafter. A positive increase was found 
for butterfat percentage from about 15.0% inbreeding. The 
study of curvilinear relationship was continued with cubic 
regression analysis on a grouped basis with 3.0% inbreed- 
ing intervals. A complete reversal of the effects of in- 
breeding of the cow upon all three of her measures of pro- 
duction was found, indicating that the nature of the regres- 
sion curve was adversely affected by grouping. 

Quadratic regression analysis revealed little effect of 
the degree of inbreeding of the sire upon his daughters’ 
milk yield until approximately 10.0% inbreeding, with yield 
increasing thereafter at an accelerating rate. Butterfat 
percentage and butterfat yield began to increase from 
about 15.0% inbreeding. A cubic regression analysis, by 
grouping sires in interval classes of 3.0% inbreeding, did 
not change appreciably the general trend, although the 
curves for milk and butterfat yield leveled off at 25.0% 
inbreeding, and began to decline at 28.0%. Butterfat per- 
centage showed only a very slight tendency to level off at 
30.0% inbreeding. 

In the comparison between inbred and outbred sires 
descended from Ormsby Sensation 45th the daughters of 
inbred sires produced at a significantly higher level for 
milk and butterfat yield. No differences were found be- 
tween inbred and outbred sires’ daughters for butterfat 
percentage. The regression of daughters on dams was 
higher for outbred sires than inbred sires for milk and 
butterfat yield and the reverse for butterfat percentage, 
differences being highly significant. 
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THE EFFECTS OF STILBESTROL 
ON BEEF CARCASS QUALITY 


(Publication No. 18,202) 


James Ray Stouffer, Ph.D. 
University of Dlinois, 1956 


Twenty-one Choice yearling steers were divided into 
three lots and fullefed a fattening ration for from 96 to 125 
days. Steers in two of the lots received 10 milligrams of 
stilbestrol per head per day while the other lot served as 
a control. The steers in one of the stilbestrol lots were 
slaughtered at approximately the same final weight as the 
controls, while the steers of the other stilbestrol lot were 
slaughtered after they had consumed the same total con- 
centrates as those of the control lot. 

The cattle were handled in a manner similar to the con- 
ditions that cattle undergo enroute to the market in order 
to get an accurate measurement of drift. There were no 
significant differences found in percentage of drift among 
any of the lots. 

Numerous subjective observations were made for each 
carcass in order to describe it adequately in terms of the 
current U.S.D.A. grades. There were no differences in 
cooler shrink and dressing percentage due to treatment. 
Color measurements were made on the external fat and on 
the lean of the rib eye. Iodine number, refractive index, 
and Wiley melting point were determined as indices of 
firmness of the external fat. There were no differences in 
these characteristics due to treatment. 

The primal cuts were removed in the standard manner. 
The percentage of brisket was higher in the control lot 
than in the stilbestrol lot fed to equal weight. It also was 
higher in the stilbestrol lot fed to equal concentrate con- 
sumption than in the stilbestrol lot fed to equal weight. 

The percentage of rump was lowest in the control lot, next 
in the stilbestrol lot fed to equal concentrate consumption, 
and highest in the stilbestrol lot fed to equal weight. 

The percentage of front quarter was higher and the per- 
centage of hind quarter was lower in the control lot than in 
the stilbestrol lot fed to equal weight. The carcass grade 
tended to be higher in the control lot than in the stilbestrol 
lot to equal weight although the difference was not statisti- 
cally significant. 

The area of rib eye was approximately the same in all 
lots in this experiment although some investigators have 
reported that the area of rib eye is larger in cattle fed 
stilbestrol. 

On the basis of live weight, the percentages of cod and 
hide were higher in the stilbestrol lot to equal weight than 
in the control lot. The percentage of cod in the stilbestrol 
lot to equal weight was higher than in the stilbestrol lot to 
equal concentrate consumption. 

The wholesale rib cut was separated into lean, fat, and 
bone and analysed for total dry substance, protein, and 
ether extract. No differences were found between the lots. 
However, the dry substance and the ether extract of the 
rib eye were higher in the control lot than in the stilbestrol 
lot to equal weight indicating better marbling in the control 
lot. 

Photographs of live animal, right side of carcass, and 
club steak from each animal were included in the body of 
the thesis. 

Specific gravity of the wholesale rib provided a very 
accurate index for estimation of the percentage of sepa- 





rable fat and ether extract of the wholesale rib. The cor- 
relation coefficients were -0.86 and -0.93, respectively. 
Separable fat of the wholesale rib provided a reliable in- 
dex for estimating the percentage of ether extract of the 
rib. (r = 0.94), 103 pages. $1.50. Mic 56-2788 
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SOME OBSERVED EFFECTS OF VARIATIONS IN 
PHOTOGRAPHIC PAPERS UPON 
IMAGE PERCEPTION IN STEREO 
VERTICAL AERIAL PHOTOGRAPHS 


(Publication No. 17,873) 


Merle Peter Meyer, Ph.D. 
University of Minnesota, 1956 


Adviser: Henry L. Hansen 


Information regarding the role of such photo paper 
characteristics as contrast, emulsion, surface and tone in 
the photo interpretation process is virtually non-existent. 
As a consequence, the forester contracting for photo in- 
terpretation photography has little to guide him in drawing 
up print specifications. 

In order to provide better guides for this purpose, 
tests were performed upon six currently commercially- 
available papers representing the following emulsion, sur- 
face and tonal characteristics: 





Paper Surface Tone 
A glossy cold (blue-black) 
B glossy warm (brown) 
C semi-glossy cold (blue-black) 
D semi-matte cold (blue-black) 
E semi-matte cold (blue-black) 
F semi-matte cold (blue-black) 


Five trained interpreters performed the following tests 
on each of these papers: 

1, Three parallax difference measurements each on 
24 trees which, photographically, varied in height, shape, 
tone, texture, pattern of arrangement and base point 
location. 

2. Three counts each of all visible tree crowns on five 
circular plots (radius of 81.4"), each of which presented a 
different photo image population in terms of species, 
shape, density, tone, texture and pattern. 

3. Compilation of a standard numerical score for each 
paper for relative eye fatigue and confidence level ex- 
perienced. 

The results of these tests and evaluations are as follows: 

1, The variations in the standard deviations of the 
mean errors incurred in the parallax height measurements 
did not differ significantly between papers. 

2. The two glossy papers were both superior to the 
four dull-surfaced papers. Of the glossy papers, the warm 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





1760 AGRICULTURE 





tone paper was found to be the better. In comparison to 
the glossy warm tone paper, the four dull-surfaced papers 
showed the following losses in photo image recovery: 


Photo image 
recovery loss (%) 





Paper Surface 





D semi- matte 4.8 
C semi-glossy 6.0 
F semi-matte 8.8 
E semi-matte 12.6 


3. The personal evaluation scores indicated the 
following: 


Ranking 
1st B 
2nd A 


Paper 


Basis 
Best by unanimous choice 


Chosen by three out of five 
interpreters 


3rd, 4th & 5th (C-D-F) Great divergence of opinion 
6th E 


On the basis of these findings the following recommen- 
dations are made: 

1. A slightly flat print contrast seems to be the most 
suitable for most photo interpretation work. To obtainthis 
uniformly, several stereo pairs of negatives which repre- 
sent average negative and ground vegetation conditions for 
the photo job should be selected. These pairs should then 
be printed on the complete range of paper contrasts avail- 
able in the paper and examined thoroughly under the stere- 
oscope by a number of experienced photo interpreters. 
The selected contrast should then be used as a guide in 
subsequent printing by the contractor. 

2. The use of a semi-glossy or semi-matte surface 
rather than a glossy surface paper results in the loss of 
approximately 5 to 12 per cent of the photo image detail, 
depending upon the emulsion used. To hold this loss toa 
minimum when using a dull-surfaced paper, it appears 
that either paper C or D are the most desirable. 

3. The introduction of a warm tone in lieu of the con- 
ventional blue-black cold tone appears not only to reduce 
eye fatigue but also to considerably increase the tonal 
range. This was shown to be the case only in the glossy 
‘surface papers; however, the results were so spontaneous 
and obvious that this deduction seems to have considerable 
merit. 111 pages. $1.50. Mic 56-2789 


Worst by unanimous choice 


AGRICULTURE, PLANT CULTURE 


THE EFFECTS OF AQUEOUS SOLUTIONS 
OF MCP APPLIED TO THE SHOOT APEX 
OF REDWOOD FLAX 


(Publication No. 17,836) 


Laurel Ethan Anderson, Ph.D. 
University of Minnesota, 1956 


This study was designed for the purpose of investigating 


the effects of aqueous solutions of MCP on the shoot apex 





of growing flax plants. Variables were time of ap- 
plication. 

Treatments of MCP at the rate of 5 oz. per acre were 
applied to 18 ft. rows of Redwood flax at every other day 
intervals from the 1-2 cm. epicotyl stage to the early re- 
productive stage of growth. Collection of shoot apices was 
begun the day following first treatment and continued for a 
period of five days. This procedure was repeated for all 
treatments included in the study. Untreated shoot apices 
were also gathered each day and were used as a basis for 
comparison in determining the effects of the MCP treat- 
ments. 

Following collection the shoot apices were stored in 
Karpachenko’s preservative and were later mounted on 
slides and stained with safranin fast green. 

In the microscopic study of the mounted shoot apices 
diameter andlength were measured withanocular microm- 
eter and peripheral cells were counted. These data were 
obtained from the median section selected from serial 
sections of each mounted shoot apex. 

In analyzing the data, measurements and cell numbers 
of treated shoot apices were compared to corresponding 
values of the untreated. Comparisons were also made be- 
tween measurement values of ovaries and anthers from 
treated and untreated buds. Differences between data of 
corresponding measurements were determined by using 
the paired “t” test. Mean values to be used for visual 
comparisons were computed for the untreated and treated 
shoot apices. Relationship of the shoot apex measure- 
ments were determined by simple correlations. Correla- 
tion values were obtained for diameter and length, diame- 
ter and cell number and length and cell number of un- 
treated shoot apices and also for treated shoot apices one 
and five days following treatment. Correlations were also 
determined between shoot apex measurements and yield. 

Significant differences at the 5% level were found four 
days after treatment when comparing measurements of 
shoot apex diameter, length and peripheral cell number of 
treated and untreated flax plants. In general these differ- 
ences were due to a reduction in size or cell number of 
treated shoot apices. Measurement values fluctuated con- 
siderably at one, two, three and five days after treatment 
but were not significantly different. A gradual recovery 
in size of the treated shoot apices is evident since the 
general mean values for all measurements approach or 
equal the untreated mean five days after treatment. 

Significant correlation values were found when com- 
paring diameter, and length, diameter and cell number, 
and length and cell number of untreated shoot apices. 
Correlations were also found in similar comparisons of 
treated shoot apices five days after treatment. No corre- 
lations were found between shoot apex measurements and 
yield. 

Of the floral structures, treated anthers in general 
were reduced in size but differences were not significant 
until four days after treatment. Ovaries of treated plants 
were significantly smaller three and four days after treat- 
ment. There was evidence of growth inhibition of treated 
ovaries throughout the five day period. 

Plants treated during the early reproductive stage 
appear to recover less rapidly than plants treated 
during the vegetative stage of growth. This injury is 
reflected in reduced yield as compared to untreated 
plots. 

59 pages. $1.50. Mic 56-2790 
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THREE VIRUSES ISOLATED FROM IRISH 
COBBLER POTATOES AFFECTED WITH 
THE INTERVEINAL MOSAIC DISEASE 


(Publication No. 18,372) 


Richard Herbert Bagnall, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Assistant Professor Russell H. Larson 


Interveinal mosaic (IVM), a virus-incited disease of 
Irish Cobbler and other American potatoes was best seen 
in the field during cool, cloudy weather. Affected plants 
showed stunting and a diffuse interveinal foliar mottle. 
Presence of potato virus X was confirmed, and the little 
understood potato virus S revealed in all Irish Cobbler 
plants tested, whether IVM or “healthy”. Presence of a 
third virus in IVM Irish Cobbler was suspected, but no 
known strains of potato viruses A, F, or Y were found. 

A virus designated here as potato virus M, was isolated 
from IVM Irish Cobbler. Virus M was separated from 
virus X of IVM by transfer to potato Seedling 41956, and 
from virus S by passage of the remaining mixture through 
a source of Datura metel. Serologically specific antisera 
were prepared for virus M, S, and X. Each could be dis- 
tinguished from the others by this means. | 

Mechanical inoculation with sap extract containing 
virus S, at 18° to 20° C., resulted in local yellow spots on 
Chenopodium album; no iocal symptoms, but a well-defined 
systemic veinclearing and chlorotic mottle on Nicotiana 
debneyi; a systemic foliar necrosis on Solanum rostratum; 
and necrotic local lesions on guar. No symptoms appeared 
on cowpea or D. metel. 

Inoculated with virus M, D. metel reacted with a local 
and systemic spotting; cowpea with reddish local lesions; 
guar with necrotic local lesions; N. debneyi with irregular 
brownish ringlike local lesions but without systemic symp- 
toms, and S. rostratum with a necrotic streaking of the 
stem, petioles, and leaf veins. C. album developed no 
symptoms. 

Tomato and eggplant were symptomless hosts of virus 
M, but immune from virus S. Physalis Philadelphica was 
a systemic host of virus S, only. Several species of 
Datura, D. Bernhardii in particular, developed local le- 
sions in response to combined virus S and virus M inocu- 
lum, but no clear symptoms to either virus alone. Capsi- 
cum annuum, Nicotiana tabacum, and N. glutinosa were 
immune from both virus S and virus M. Virus M alone 
from a mixture of the two, survived 10 minutes heating at 
65° C. Virus S alone, survived 4 days at 20° C. 

Green Mountain potatoes affected with leafrolling 
mosaic disease contained viruses M, S, and X. The varie- 
ties King Edward and Fortuna reported in Europe toharbor 
strains of virus S, were shown to contain both virus S and 
virus M. 

A phenomenon termed “heat activation” is described. 
Greater numbers of local lesions were incited on leaves of 
D. Bernhardii by inoculum containing virus S and virus M, 
heated for 10 minutes at 40° to 50° C., than by unheated 
inoculum. 97 pages. $1.50. Mic 56-2791 


























SOIL AND CROP RESPONSE TO SYNTHETIC 
SOIL CONDITIONING CHEMICALS 


(Publication No. 18,456) 


Dick Marvin Bassett, Ph.D. 
Rutgers University, 1956 


Laboratory, greenhouse, and field studies showed that 
several types of synthetic conditioner chemicals are ca- 
pable of markedly increasing aggregate stability of widely 
different New Jersey soils when applied at rates of 0.05 to 
0.1 per cent. Stable aggregates >1 mm. diameter were 
produced chiefly at the expense of particles smaller than 
0.1 mm. The percentages of the stable intermediate sized 
fractions were relatively little affected by treatment. 

Mechanical destruction of aggregates by such means as 
tillage and compaction appeared to be primarily respon- 
sible for a decline from the level of aggregation originally 
produced by conditioner treatment. In out-of-door cylinder 
soil the degree of breakdown of aggregates produced by 
conditioners was slight over a 2-year period. In contrast, 
the aggregation of intensively cultivated field soils was 
markedly decreased by the end of the second season, al- 
though there were indications that a considerable improve- 
ment might be maintained for some time to come. 

Small to moderate increases in yields of several vege- 
table crops resulted from soil conditioner applications. 
Significant increases were maintained for two seasons in 
some instances, but by the third year differences had 
largely disappeared. Growth of sweet potatoes indicated 
there exists an optimum level of conditioner concentration, 
and that over-aggregation is possible at higher rates. 

Inorganic composition of plants grown on conditioned 
soils and in culture solutions containing the polymer indi- 
cated that the principal effect of the conditioner on nutrient 
content is primarily a direct one, due to the presence of 
the particular cation used in its formulation. The uptake 
of P32 by soybeans increased with each increment of con- 
ditioner, although total P content of the tissue was unaf- 
fected. It is suggested that competition of the anionic 
polymer with the phosphate ion for adsorption sites on the 
clay contributed to this effect. The content of Ca45 was 
not affected by conditioner treatment. 

By spraying a dilute solution of soil conditioner directly 
over the seeded row, the friability of the surface was im- 
proved to varying degrees and seedling emergence, par- 
ticularly of small seeded crops, was often substantially 
increased. Unless soil and weather conditions were con- 
ducive to crust formation, no increases in stand resulted. 
Application of equivalent amounts of conditioner in the 
powder form was about equally effective. 

123 pages. $1.65. Mic 56-2792 
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PHOTOPERIOD INDUCED BRANCHING OF 
POINSETTIA (Euphorbia pulcherrima Willd.) 





(Publication No. 18,373) 


Gail Edwin Beck, Ph.D. 
The University of Wisconsin, 1956 


Supervisors: Professors B. E. Struckmeyer 
and G. C. Gerloff 


The branching of poinsettia, a short day plant, to pro- 
duce three branches, each of which could develop a 
“flower,” without the customary removal of the terminal 
growing point by pinching was investigated. 

This branching was found to be a photoperiodic re- 
sponse of poinsettia. It occurs if a vegetative plant re- 
ceives sufficient inductive dark periods to commence 
floral initiation in the terminal meristem and then subse- 
quently is given long days. Under this regime, the termi- 
nal cyathium develops as a rudimentary organ and the 


subtending three axillary buds develop as vegetative shoots. 


In contrast plants given a minimum of 70 inductive dark 
periods produce a cymose branch from each of the three 
axillary buds subtending the terminal cyathium. These 
cymose branches bear the cyathia and foliaceous bracts 
that compose the “flower.” 

Unless the photoperiod induced branching can be initi- 
ated in stock plants before shoots are removed as cuttings, 
the branching occurs at a point too high on the plant to be 
of value in the production of the Christmas crop. In the 
production of cuttings the terminal apex of each of the 
shoots on the stock plants is removed by pinching to stim- 
ulate the development of axillary branches from which the 
terminal cuttings are taken. Therefore, factors which in- 
fluence the number of inductive dark periods which must 
be given stock plants to obtain photoperiod induced branch- 
ing of the subsequent plants grown from cuttings taken 
from the pinched stock plants were studied. These in- 
cluded the type of pinch, i.e. the length of the terminal 
shoot removed to stimulate development of the axillary 
branches, and the time the pinch is made in relation to the 
start of the inductive dark periods. 

Stock plants which were soft-pinched, i.e. the shoot 
apex with a relatively small amount of stem was removed, 
produced a greater number of axillary shoots which could 
be taken as cuttings and also were more receptive to the 
inductive dark periods than were stock plants which were 
given harder pinches, i.e. the shoot apex with more of 
stem was removed. The axillary shoots on the latter de- 
veloped more rapidly, however, making it possible to take 
cuttings from them sooner than from soft-pinched stock 
plants. 

Cuttings produced by soft-pinched stock plants given 
34 sixteen-hour inductive dark periods beginning the day 
they were pinched, or as much as 12 days before being 
pinched, produced plants for the Christmas crop of which 
fifty percent or more had photoperiod induced branching. 

112 pages. $1.50. Mic 56-2793 









A STUDY OF ANTHRACNOSE 
RESISTANCE IN CUCUMBER 


(Publication No. 18,381) 


Lloyd Victor Busch, Ph.D. 
The University of Wisconsin, 1956 





Supervisor: Professor J. C. Walker 


The primary purpose of this investigation was to pro- 
vide a background for the improvement of pickling cucum- 
ber varieties with regard to resistance to anthracnose 
incited by Colletotrichum lagenarium (Pass.) Ell. & Hals. 
A standard assay was adopted which consisted of an inocu- 
lum of one and one-half to two million spores per ml., a 
15-17 hr. inoculation period at 28°, and a post-inoculation 
temperature of 28°, By means of the standard assay a 
number of foreign cucumber accessions were assayed. 
Eleven were found, which showed lower disease indices 
than a susceptible cucumber variety. Three of the eleven, 
P.I. 163213, P.I. 163217 and P.I. 175111, were selected for 
further study. 

Data obtained from F,, and backcross progenies indi- 
cated that resistance, as expressed in the seedling stage 
appeared to behave as a dominant monogenic factor in 
P.I. 175111. It is pointed out that the plants in the resistant 
class varied somewhat and were not in most cases equal in 
resistance to the resistant parent. In addition, the farther 
the progeny was removed from the original cross the 
more susceptible were the plants. More study would be 
necessary to draw final conclusions as to the genetic basis 
of resistance. It is more than likely that although a single 
gene pair may be responsible for a certain degree of re- 
sistance, accumulated modifying genes play a part in the 
expression of resistance in P.I. 175111. When the latter is 
crossed with susceptible cucumbers, the modifying genes 
may be so dispersed in the F_ progeny and progenies from 
the cross between the F, and the susceptible parent, that 
only an occasional plant carries the main gene and a suf- 
ficient number of modifying genes to react like the re- 
sistant parent. 

The information obtained from crosses involving P.I. 
163213 and P.I. 163217 were difficult to interpret. Segre- 
gation in the F, and backcross progenies would not fit any 
simple genetical ratio and it was concluded that resistance 
in these two lines was probably multigenic. 

A study of resistant and susceptible leaves and stems 
was made chiefly with P.I. 175111 and National pickling 
cucumber. While infection and early development of 
mycelium occurred equally well in both, the progress of 
the hyphae soon became much slower in the resistant 
tissue. The morphological evidence of host reaction in 
advance of the hyphae in resistant plants took the form of 
thickening of the cell walls, and the formation of gum-like 
globular deposits on the outside of the cell walls. 

In resistant stems, a layer of cells 2-3 layers thick, 
became modified around the advancing lesion. The cell 
walls in this layer stained red, particularly the areas ad- 
jacent to the intercellular spaces. When examined under 
an oil immersion objective these areas appeared to be 
cell-wall thickenings. In addition the intercellular spaces 
were often filled with a red-staining gum-like substance. 
In general, chloroplasts and other cytoplasmic material 
tended to collapse more slowly in resistant tissue. 
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While cell-wall reactions of resistant tissue suggested 
-the possibility of the formation of a morphological barrier 
ix advance of the pathogen, there was no way of determin- 
ing by histological methods whether or not this was the 
primary basis of resistance. The fact that cell contents of 
resistant tissue reacted more slowly than those of sus- 
ceptible tissue in advance of the fungus, also suggested 
that the latter was less compatible with resistant than with 
susceptible substrate. 46 pages. $1.50. Mic 56-2794 


NATURAL SELECTION WITHIN RANGER ALFALFA 
(Publication No. 18,385) 


Chester Lang Canode, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor L. F. Graber 


Sharp differentials in stem growth were observed be- 
tween varieties and strains and among plants within varie- 
ties and strains of alfalfa grown in greenhouses during the 
short days of autumn and winter at Madison, Wisconsin 
(1950-52) and at Moscow, Idaho (1952-55). This was a 
photoperiodic response. Plants selected for tall and for 
short stems responded similarly when transplanted in the 
field or the greenhouse for re-growth under short days. 

Internodal elongation of plants with short stems was not 


observable until the day lengths were in excess of 13 hours. 


The seed of Ranger alfalfa produced in northern lati- 
tudes such as Montana gave rise consistently to popula- 
tions having lower percentages of plants with tall stems 
than seed of the same variety grown in southern latitudes 
such as Arizona. 

Two generations of seed increase of Ranger alfalfa in 
Arizona produced more than double the percentages of 
plants with tall stems under short days in the greenhouse 
than seed increased for only one generation in the same 
state. 

In four field trials at three different locations in the 
United States, the plants selected for tall stems under 
short day lengths in the greenhouse, produced more ra- 
cemes than the plants selected for short stems. This was 
the case, whether the day lengths during blossoming were 
short or long. 

In one field trial, where it was possible to study sur- 
vival after an adverse winter, the plants selected under 
short days in the greenhouse for tall stems and trans- 
planted in the field, winterkilled to a much greater extent 
than plants selected for short stems from the same re- 
gional seed stocks. 

The results of the greenhouse and field trials reported 
and discussed indicate a pattern of natural selection within 
Ranger alfalfa grown in southern latitudes. It appears that 
with shorter days during the growing season the plants 
with tall stems have a greater seed production potential. 

55 pages. $1.50. Mic 56-2795 


ANGULAR LEAF SPOT OF BEAN 
(Publication No. 18,386) 


Canuto Cardona-Alvarez, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor J. C. Walker 


Since the epidemiology of angular leaf spot (Isariopsis 








griseola Sacc.) of bean (Phaseolus vulgaris L.) is poorly 
understood this study was directed toward securing more 
information concerning environmental and certain other 
factors in relation to its development. While its world 
distribution has led to its being regarded generally as a 
tropical and subtropical disease, its spasmodic occurrence 
in temperate regions shows that it is not restricted to 
warm climate. No evidence was secured that the pathogen 
is carried in or on seed, nor that it survives as a soil 
saprophyte. The fact that it survived in infected plant 
debris for 19 months including 2 successive Wisconsin 
winters indicates that once established it subsists in this 
manner. Other hosts are not regarded as important since 
only bean and lima bean were found to be suscepts. 

The fungus grows in culture from 8° to 28°C. but not at 
32° and spores germinate from 8° to 32°. The optimum for 
both processes is 24°. Only a short exposure (3 hrs.) to 
moist conditions is required for minimal infection but the 
latter is enhanced with prolonged moisture up to 24 hrs. 
Once penetration has occurred disease development pro- 
ceeds in relatively dry atmosphere and stromata form 
abundantly in substomatal cavities. However, high humid- 
ity for 24 hrs. is required for coremial formation and a 
period of 48 hrs. for abundant sporulation. Infection occurs 
and the disease develops rapidly from 16° to 28° with an 
optimum at 24°. No infection occurs at 32°. There is no 
evidence, therefore, that temperature is a limiting factor 
in temperate regions. 

The most critical factor in production of epidemics in 
tropical or temperate zones appears to be moisture. While 
rain, dew or high humidity are essential for infection, 
relatively long moist periods are needed for sporulation. 
Once spores are formed, low humidity is favorable to 
spore release and dissemination. The most favorable cli- 
matic complex for epidemic development of the disease, 
therefore, includes moderate temperatures, continuous 
water on infected foliage and stems or high humidity for 
48 hrs. or more alternating with periods of low humidity 
and wind action. 56 pages. $1.50. Mic 56-2796 


SPREAD AND CONTROL OF OAK WILT 
(Publication No. 18,392) 


Charles Roy Drake, Ph.D. 
The University of Wisconsin, 1956 


Supervisors: Associate Professor James E, Kuntz 
and Professor A. J. Riker 


Certain host-parasite relationships, factors limiting 
oak wilt development in individual trees, and the effective- 
ness of different control methods in preventing local and 
long-distance spread of the disease were studied. 
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Fall-infected oaks often resumed cambial activity and 
refoliated in the following spring. Foliage wilt and even- 
tual death of the infected trees only followed fungus inva- 
sion and subsequent plugging of the newly formed xylem 
vessels. 

Prior to bud break and development of springwood ves- 
sels in northern pin oaks (May 1, 1955), trunk wounding 
induced tyloses to form only in the 1953 and 1954 annual 
rings. Later, and uniformly through July, wounding in- 
duced rapid and extensive plugging mostly in the 1955 
springwood vessels; thereafter, less extensively. 

Many natural infections followed all types of trunk 
wounding during the period of springwood vessel develop- 
ment and leaf expansion. Trees rarely became infected if 
wounded either prior to bud break or after summerwood 
formation. 

Inoculations made during the critical spring period also 
resulted in high percentages of infection. Later, after the 
formation of summerwood, the percentages of infection 
declined except during or following periods of heavy rain- 
fall. In contrast, inoculations during long dry periods (7-8 
weeks) resulted in a low percentage of infections. 

Inoculations through injection-ax holes punched into the 
buttress roots resulted in about twice as many infections 
as did inoculations through cut lateral branches with the 
same spore loads. Inoculations through 1955 tissue only 
gave more infections than did inoculations through either 
1954 and 1955 or 1953, 1954, and 1955 tissue. 

The highest percentages of infections in the greenhouse 
resulted from inoculations made at optimum temperatures 
for fungus growth. High air temperatures prevented fun- 
gus establishment and symptom development in above 
ground parts. 

Fungus mats formed on infected oaks with high sapwood 
moisture contents. Sapwood moisture gradually decreased 
following mat formation. Wilted trees on which no mats 
had formed usually had a lower moisture content than did 
healthy trees. | 

Several control measures proved effective, especially 
if applied at the incipient wilt stage. Poisoning of healthy 
trees in bands 40 to 50 ft. in width adjacent to a natural 
wilt pocket prevented further spread. Sodium arsenite, 
correctly formulated and applied, was the most effective 
Silvicide used in establishing chemical barriers. Root kill 
was essential for successful control. 

Severing the roots between diseased and healthy trees 
to a depth of 36 to 40 in. at the incipient wilt stage pre- 
vented further spread. In natural wilt pockets, 2 such 
trenches usually were necessary to prevent further spread. 

The fungus appeared to move from an infected tree at 
onset of foliage wilt through root grafts into adjacent 
healthy trees. Treatment of individual infected trees with 
either sodium arsenite through injection-ax holes in the 
buttress root, ammate in frills, 2,4-D / 2,4,5-T in frills, 
or CMU as a basal ground spray reduced the number of 
fungus translocations from infected trees. Sodium arsenite 
applied at the incipient wilt stage was the most effective in 
reducing local spread. Soil injections of methyl bromide 
around individual infected trees at the incipient wilt stage 
also prevented further spread. 

Dry girdling or the application of 2,4-D / 2,4,5-T to 
wilting trees at the incipient wilt stage inhibited or greatly 
reduced fungus mat formation. 

101 pages. $1.50. Mic 56-2797 





I, FIXED SOIL POTASSIUM: NATURE OF THE 
FIXATION AND LIBERATION PROCESSES. 

Il. IMPROVED EXTRACTING SOLUTIONS FOR 
DETERMINING AVAILABLE SOIL POTASSIUM WITH 
QUICK TESTS. 

il, REVISED PROCEDURE FOR DETERMINATION OF 
EXCHANGEABLE POTASSIUM, SODIUM, MAGNESIUM, 
AND CALCIUM IN SOILS WITH THE BECKMAN 
MODEL DU FLAME SPEC TROPHOTOMETER. 


(Publication No. 18,393) 


Kenneth Paul Dubrovin, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Emil Truog 


I. The potassium in soils which is readily available for 
plant use exists largely in exchangeable form, that is, it 

is held between the lattice layers of clay minerals. As the 
amount of exchangeable potassium increases through natu- 
ral processes or fertilization, portions of the lattice layers 
are drawn so close together that some of the potassium is 
no longer exchangeable, that is, becomes fixed. When the 
amount of the exchangeable form is decreased by cropping, 
the equilibrium becomes unbalanced and some of the fixed 
form reverts to the exchangeable form. Thus, the amount 
of fixed potassium in a soil, and hence, its determination 
is of great importance. 

A procedure was recently developed by Kolterman for 
determining the amounts of fixed potassium present in 
soils. In this procedure, the fixed potassium is liberated 
by saturation of the clay with the NH, cation and then 
heated to 500°C. The present investigation was undertaken 
to further test the validity of this procedure. 

Differential Thermal Analysis of some ammonium sat- 
urated Dutch soils showed that a single exothermic reac- 
tion occurred at about 350°C which did not occur when the 
same soils were not ammonium saturated. The observed 
peak was believed to result from the decomposition of NH 
to NH, and H. It was found that the amounts of fixed potas- 
sium released from illite (W1017) by the Kolterman pro- 
cedure were much larger in the heating increment be- 
tween 350° and 375°C than in any other similar increment. 
This extraordinary release is believed to result from the 
decomposition of NH, as shown previously; the NH, escape 
causes expansion of the plates and H displaces fixed potas- 
sium, making it exchangeable. 

The effect of substituting H, Na, Ca, and Mg for NH, 
as the saturating cation in the Kolterman procedure was 
investigated. It was found that the same total amounts of 
fixed potassium were found in Miami and Spencer silt 
loams when determined with either H or NH_-saturated 
soils. However, a regression line, different from that ob- 
tained by Kolterman for the release of fixed potassium 
from NH.-saturated soils, had to be applied for H-saturated 
soils. Results obtained with Na, Ca, and Mg saturated 
soils indicated that a similar change in calculations would 
be necessary. 

Data obtained in tests of soil from the Jordan and 
Broadbalk soil fertility plots, in operation continuously 
since 1880 and 1843, respectively, tend to confirm the con- 
tention that the Kolterman procedure is reasonably specific 
for fixed soil potassium. The results obtained also show 
that a portion of the potassium applied regularly over a 
long period of time was converted to fixed forms in the 
soil, and that when potassium was not applied, some of the 
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native fixed potassium in the soil reverted to the exchange- 
able form and was taken up by crops. 


I]. The primary source of potassium obtained by plants 
from the soil is that which exists in exchangeable form. 
Thus, an awareness of the amount of this form present 
provides a valuable clue as to the potassium fertility level 
of the soil. 

It was found that the amounts of available (largely ex- 
changeable) soil potassium extracted with 0.3N HCl in the 
quick test were too low in some cases due to incomplete 
displacement. In order to increase the displacing power of 
the extractant without increasing the acidity (to do so is 
undesirable), varying amounts of NaCl were added to the 
0.3N HCl. 

‘Tt was found that an extracting solution which was 0.5N 
with respect to NaCl and 0.3N with respect to HCl gave 
satisfactory results in the turbidimetric procedure. When 
a flame photometer was used to determine potassium, this 
extracting solution due to its high sodium content became 
unacceptable, and an investigation was made in which 
NH,Cl, (NH,),SO,, and NH, NO, were substituted for the 
NaCl. Substitution of NH, NO . gave the most satisfactory 
results. 


Ill. In recent years, the flame photometer has become ex- 
tensively used for determining exchangeable potassium, 
sodium, magnesium, and calcium in soils. 

A previously developed procedure by Kolterman makes 
use of the Beckman Model DU flame photometer for these 
determinations. In the present investigation, refinements 
in the procedure were made, and detailed directions are 
givenfor operating the Beckman Model DU flame photom- 
eter, extracting cations from soils, preparing stock and 
standard solutions, preparing standard reference curves, 
making actual determinations, and calculating results. 

170 pages. $2.25. Mic 56-2798 


THE EFFECT OF VARIOUS RATES AND RATIOS 
AND TIME OF APPLICATION ON THE YIELD, 
PERSISTENCE AND CHEMICAL COMPOSITION 

OF ALFALFA 


(Publication No. 18,467) 


John Lester Gerwig, Ph.D. 
Rutgers University, 1956 


The present investigation was initiated to determine 
the effect of different fertility levels and time of applica- 
tion on the yield, persistence, and chemical composition of 
alfalfa. These objectives were pursued with the hypothesis 
that greater yields, longer life of the plant and a higher 
quality of forage were possible. 

The findings of this study are as follows: 

1. The year following seeding, 25 pounds of nitrogen 
was beneficial and increased the yield and the percent ni- 
trogen in the plant. Higher rates seem to be detrimental 
to nitrogen fixation. Fifty pounds resulted in lower yields 
and lower nitrogen content of the plant. Applications of 
100 pounds or more gave yields equal to the 25 pound ap- 
plication. 

2. In general, nitrogen fertilization tended to decrease 
yield, nitrogen uptake, and stand. 





3. Each increment of nitrogen fertilization in the form 
of sodium nitrate increased the sodium content of the plant. 

4. Each increment of phosphorus applied significantly 
increased the percent phosphorus in the plant but had no 
effect on yield or persistence. 

0. The “critical percentage” of phosphorus in alfalfa 
was found to be less than .251 percent. 

6. An increase in yield was obtained with each incre- 
ment of potash applied up to the 200 pound rate. 

7. There was an increase in percent potassium in the 
plant and in the pounds of potassium removed per acre. 
with each increment of potassium applied. 

8. Potash deficiency decreased the stand by as much 
as 80 percent on those plots receiving little or no po- 
tassium. 

9. The “critical percentage” for potassium content of 
alfalfa was found to vary from season to season and prob- 
ably lies somewhere between 1.55 and 1.84 percent. 

10. The potassium content needed for the survival of 
alfalfa following the first cutting was found to be 1.00 per- 
cent. 

11. There was a close relationship between the amount 
of potassium returned in the hay to that applied as ferti- 
lizer plus that believed to be supplied by the soil. 

12. From a yield standpoint, fertilizer can be applied in 
a single application at anytime throughout the growing 
season. 

13. The amount and distribution of rainfall throughout 
the growing season is an important factor in determining 
the relationship of the different elements in the plant. 

14, Each succeeding cutting showed a significant de- 
crease in yield and in the removal of nitrogen, phosphorus, 
potassium, calcium, and magnesium. 

15. The potassium content was found to be highest in 
the first cutting, phosphorus was highest in the first and 
third cuttings, and nitrogen, calcium, and magnesium were 
highest in the third cutting. 

16. Certain management practices, especially that of 
fertilizing, following the first cutting, tend to increase the 
nitrogen, calcium, and magnesium content of the plant and 
thereby increase its desirability for livestock farming. 

17. No significant differences in yield were obtained by 
the application of boron and molybdenum as fertilizing 
elements. 

18. With a normal fertilization program, and with an 
adequate supply of magnesium in the soil, magnesium will 
not limit the yield of alfalfa due to a replacement of it by 
potassium. 194 pages. $2.55. Mic 56-2799 


ORGANIC WASTES: THEIR FERTILIZING VALUE 
AND A COMPARISON BETWEEN ORGANIC 
AND INORGANIC FERTILIZERS 


(Publication No. 18,473) 


William Hale Kelly, Ph.D. 
Rutgers University, 1956 


A survey was made of organic wastes available in New 
Jersey to determine which would be most practical to use 
as constituents of either composts or organic mixtures. 

It was found that more than 1,800,000 tons of organic 
wastes are available annually in New Jersey. Those whose 
production is greater than 100,000 tons a year are, in 
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descending order, garbage, poultry manure, coffee grounds, 
and sewage sludge. Most wastes are very high in mois- 
ture, and it would be uneconomical to haul them very far 
without first drying them. Some contain less than 1.5 per 
cent nitrogen, which would necessitate either their being 
composted or their receiving additional nitrogen. The 
most practical materials to be used for composting on a 
commercial scale would probably be coffee grounds, gar- 
bage, antibiotic wastes, poultry manure, sewage sludge, 
tobacco stems, and cannery wastes. Materials most prac- 
tical to use in organic mixtures are antibiotic wastes, 
chicken manure, and activated sewage sludge. 

A compost pile was built to test the practicality of 
composting as a method for producing organic fertilizers. 
Over half the dry matter and nitrogen was lost during 
composting. Although composting is probably the most 
practical method of preparing some materials, it would not 
be economically feasible to use this method with most or- 
ganic materials. 

Results obtained from a nutrient solution experiment 
indicate that indoleacetic acid has no beneficial effect on 
boron deficiency of tomato plants. In concentrations from 
0.001 to 10.0 ppm. indoleacetic acid inhibited both top and 
root growth of tomato plants. 

Data obtained from a cylinder experiment, in which a 
complete inorganic fertilizer was applied to some cylin- 
ders and cow’s urine plus superphosphate to others at an 
equivalent rate with respect to nitrogen, indicate that there 
is nothing present in urine, other than plant nutrient ele- 
ments, that is beneficial to growth or which affects the 
yields of bean plants. 

A sand culture experiment was established to deter- 
mine if there is any substance other than plant nutrient 
elements present in water extracts of manure or compost 
that would increase plant growth. Data obtained indicate a 
possibility of some such substance being present in ma- 
terials used. 

To find out what effect diluting Bovung with various 
bedding materials would have on its fertilizing value, 
greenhouse and cylinder experiments were established. 
Results obtained indicate that Bovung can be diluted with 
peanut shells up to the point where it supplies 75 per cent 
of the nitrogen in the mixture or with alfalfa, cocoa hulls, 
or Hyper Humus up to the point where 25 per cent of the 
nitrogen is supplied by these materials without any detri- 
mental effect on fertilizing value. When it supplied 25 per 
cent of the nitrogen in a Bovung mixture, coffee grounds 
showed a tendency to decrease yields. 

A cylinder experiment was established for comparing 
the fertilizing values of various organic materials. Re- 
sults obtained show that among the materials used those 
with the highest fertilizing values were undried chicken 
manure plus superphosphate and muriate of potash, alfalfa, 
and tobacco stems, and those with the lowest fertilizing 
value were coffee grounds, Hyper Humus, dried peat, and 
wheat straw. 

Another cylinder experiment was established to com- 
pare the effect of organic and inorganic fertilizers on 
yields and quality of crops grown. Yields from cylinders 
that had received inorganic fertilizers were approximately 
the same as those from cylinders that had been treated 
with organic fertilizers. Thiamin, carotene, ascorbic acid, 
nitrogen, phosphorus, and calcium contents of plants were 
used as criterion of quality. There was no difference in 
the residual effects of organics and inorganics on quality of 
crops grown. 145 pages. $1.95. Mic 56-2800 
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THE EFFECT OF POTASSIUM LEVEL OF SOIL ON 
THE GROWTH AND PRODUCTION OF APPLES 


(Publication No. 18,475) 


Charles T. Lichy, Ph.D. 
Rutgers University, 1956 


A study was made to determine the effect of the K level] 
of the soil on the growth and production of apples. To 
achieve this objective several types of studies were made, 
An experiment was conducted with six Delicious variety 
orchards at selected sites. A study was made to deter- 
mine the interrelationships of P and K on Stayman apple 
trees in Gloucester County. An investigation was made to 


determine the effect of various fertility treatments on the 


growth and early yield of young Rome, Stayman, and De- 
licious apple trees. Greenhouse studies were made to de- 
termine the interrelationships of N and K. 

The addition of K fertilizer to the soil will increase 
soil K and after a time lag will increase leaf K. This sug- 
gests the ability of trees to store nutrients and points out 
the need for long-term experiments for perennial crops 
like fruit trees. 

The addition of P fertilizer to the soil increased the 
soil P but did not affect the leaf P. Soil Ca was also in- 
creased from P fertilization because of the Ca contained 
in the superphosphate but leaf Ca was not affected. 

Soil Mg was not affected by K fertilization but leaf Mg 
was generally decreased slightly. 

Correlations of leaf and soil K are significant. A sig- 
nificant correlation coefficient of +0.20 was obtained when 
the soil K was expressed as pounds per acre. When the 
results were expressed as per cent saturation, the soil- 
leaf K correlation coefficient becomes a highly significant 
+0.63. If a partial correlation coefficient is determined 
on the soil-leaf K, excluding the soil Ca and Mg effect and 
when expressed as per cent saturation, the coefficient is a 
very highly significant +0.76. 

There is a definite varietal difference in dry leaf 
weight. The Stayman variety has a significantly larger 
leaf weight while Rome and Delicious varieties have simi- 
lar leaf weights. When the fresh leaf weights are con- 
sidered, the Stayman variety has the largest leaf weight 
and the Rome variety has the smallest, with the Delicious 
variety intermediate. 

Yield was not affected by treatment on the Delicious 
and Stayman experiments. The first year of appreciable 
yield on the young Rome, Stayman, and Delicious orchards 
shows the highest yields with the NPK and extra N treat- 
ments. The results are insignificant, however, as all 
trees have not yet come into bearing. 

Results indicate that K fertilization increased the leaf 
moisture content but only if a moisture stress was present. 
With the Delicious orchards the leaf moisture was in- 
creased in two of the six orchards significantly but those 
two orchards were sampled at the height of the drought 
while the others were sampled when the soil moisture was 
plentiful. The other orchards also show increases in 
leaf moisture with increases in K. Since the chloride 
ion is known to increase the moisture content, studies 
were made in the greenhouse using K in the sulfate 
form. In sand culture where moisture was limiting, 


distinct differences appeared in the leaf moisture con- 


tent as a result of increasing K. In solution culture 
where moisture was plentiful there were no differences 
in the leaf moisture content. Since K fertilization is 
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generally to be most effective in dry years, this offers a 
plausible explanation. 

Although the role of K is generally accepted to be con- 
cerned with carbohydrate metabolism and synthesis, the 
reducing sugar and starch content of the leaves was re- 
lated to K only generally. P has more effect on the re- 
ducing sugar content than does K. 

There is a definite varietal difference in leaf content 
of nutrients. Rome variety has the highest leaf N and P 
put lowest leaf Ca while Stayman has the highest leaf Ca 
but lowest leaf N. Leaf K and Mg were not significantly 
different. 103 pages. $1.50. Mic 56-2801 


STUDIES ON THE HOST-PARASITE 
RELATIONSHIPS OF HETERODERA TRIFOLII 
(GOFFART) OOSTENBRINK, 1951 


(Publication No. 18,172) 


G. Reinhold Mankau, Ph.D. 
University of Dlinois, 1956 





A comprehensive study has been made of the parasitic 
relationships of an Illinois population of the clover cyst 
nematode, Heterodera trifolii (Goffart) Oostenbrink, to a 
favorable host, Ladino clover, in an attempt to understand 
how this parasite enters and obtains its food and how it 
incites pathological disturbances during wandering and at 
the site of permanent feeding. Comparative studies of less 
favorable hosts and resistant plants have been made to de- 
termine what host responses are required for successful 
parasitism. 

Living larvae penetrate into epidermal cells with some 
difficulty. Once the head is in the epidermis, further 
penetration is rapid, the entire body often being within the 
cortex in 15 minutes. Larvae are attracted to and may 
enter through wounds. They have been seen to begin feed- 
ing only when entirely within the cortex. 

Females dissected from roots and observed in water 
have exhibited alternate, regular periods of stylet thrust- 
ing and pulsation of the esophageal bulb for over 48 hours. 
This activity differs somewhat from that reported for 
Meloidogyne females. 

Damage to host roots by larvae in penetration and in- 
tracellular migration may be extensive, especially when 
large numbers attack roots. Such injury may be equally 
extensive in plants which are generally unsuitable or re- 
Sistant but that are invaded freely. 

A syncytial structure that develops in the stele adjacent 
to the head of the nematode is initiated mainly from proto- 
phloem and phloem parenchyma cells but later also in- 
Cludes xylem. Nuclei hypertrophy immediately and the 
cytoplasm becomes granular and hyperchromatic. Walls 
of adjoining cells dissolve and the cells coalesce to form 
a continuous, multinucleate protoplast. Neither conspicu- 
ous hypertrophy of cells nor nuclear division has been ob- 
served. The syncytium increases in size by the inclusion 
of cells at its advancing margins. Many of the nuclei 
within the syncytium eventually disintegrate. The syncy- 
tium deteriorates when egg production is completed. 

Small tubular structures have been discovered within 
the syncytium close to and sometimes attached to the 
hematode’s stylet, that are evidently related in some way 








to the feeding process. Generally there are several such 
tubes distributed in a way suggesting they had formed suc- 
cessively at the stylet, become dislodged, and been carried 
away by movement of the protoplasm. 

H. trifolii makes highly variable development in pea, in 
which cells often react necrotically to the feeding of the 
nematode or its salivary secretions. It develops normally 
in spinach, a host it has in common with H. schachtii from 
sugar beet. Red clover is generally resistant but occa- 
sional females develop normally. A few females matured 
and produced eggs in only two of 27 varieties of soybean 
tested. The nematode was able to develop to maturity, 
although usually stunted, in individual plants of lespedeza 
and yellow sweet clover. Polygonum persicaria L. is re- 
ported as a new host record for this parasite. 

Regardless of host, the size of females at maturity is 
closely related to size of syncytium, and the rate of nema- 
tode development is dependant upon the rate of development 
of the syncytium. Stunted females found in less suitable 
hosts, are associated with correspondingly small syncytia 
and require long periods to reach maturity. 

When H. trifolii and Meloidogyne hapla develop close 
together in roots of Ladino clover, neither parasite ap- 
pears to influence the other and the syncytium of one con- 
trasts strikingly with the giant cells of the other. 

112 pages. $1.50. Mic 56-2802 





EFFECT OF PATTERN, POPULATION 
AND FERTILIZATION ON THE PERFORMANCE 
OF FIVE CORN HYBRIDS 


(Publication No. 18,477) 


Alphonso Lorenzo McMeekin, Ph.D. 
Rutgers University, 1956 


This was a study to determine the influence of popula- 
tion, pattern and fertility level on the performance of five 
corn hybrids. These investigations were conducted on the 
college farm of Rutgers University, New Brunswick, New 
Jersey. 

The plant populations included 10,665, 14,220, 17,775 
and 21,330. The patterns were checkrow, 2-plant hill and 
drill patterns. There were two fertility levels, (1) the low 
fertility level which constituted a total application of 400 
pounds of 10-10-10 to the acre, and (2) the high fertility 
level which represented 1200 pounds of 10-10-10 to the 
acre. The five hybrids were (1) N. J. 7, (2) N. J. 8, (3) 
Penn. 807, (4) Conn. 554 and (5) a single cross (C103 x 
38-11). 

This study was set up in two experiments, one at a low 
fertility level and the other at a high fertility level. A 
split-plot design with three replications were used. Each 
replication consisted of 60 plots in which 12 treatments 
(3 patterns and 4 populations) were main plots within which 
five hybrids were randomized. The criteria used for de- 
termining the performance of the five hybrids were: (1) 
days to silking, (2) ear and stalk heights, (3) stalk rot, 
(4) broken plants, (5) moisture in grain, (6) grain yield, 
(7) dry matter, and (8) protein in grain. 

The number of days to silking, the incidence of stalk 
rot, moisture in grain and total dry matter increased as 
the plant population was increased from 10,665 to 21,330 
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plants to the acre. This was especially true at the high 
fertility level than at the low fertility level. At optimum 
environmental conditions the grain yield also increased as 
population was increased from 10,665 to 21,330, but the 

_ protein in grain decreased as the plant population was in- 
creased from 10,665 to 21,330. The results of ear and 
stalk heights appeared somewhat erratic, although average 
ear and stalk heights were greater at the high fertility 
level than at the low fertility level. There were fewer 
broken plants in the checkrow pattern than in either the 
2-plant hill or drill pattern, with the 2-plant hill having 
less than the drill pattern. 

It can be concluded that the influence of pattern, popu- 
lation and fertilization on the five hybrids varied accord- 
ing to their genetic constitution. Pattern is especially 
important in areas subjected to strong winds and torrential 
rains, which include such areas as those near the. main 
storm tracks and hurricane paths. A pattern in which 2 to 
5 plants are grown in the hill with rows 40-42 inches 
apart lessens the incidence of stalk rot and the number of 
broken plants than for plants distributed singly in drill 
rows. Maturity and yield will not be affected appreciably. 
Pattern, population and fertilization are important factors 
affecting hybrid corn production. 

131 pages. $1.75. Mic 56-2803 


EFFECTS OF 2,4,5-TRICHLOROPHENOXYETHYL 
SULFATE ON TOMATO PLANTS AND FRUIT 


(Publication No. 18,479) 


Robert Merritt Menges, Ph.D. 
Rutgers University, 1956 


The purpose of this investigation was to study the ef- 
fects of 2,4,5-trichlorophenoxyethyl sulfate, or Natrin, on 
tomato plants and tomato fruit. 

The effects of Natrin on quality of tomato fruit were 
studied by measuring cracking and other physical charac- 
ters, by evaluating taste of juice, and by determining 
chemical composition. Natrin was applied to tomatoes in 
the field at rates of 2 1/2 to 3 pounds per acre, which are 
considered to be rates needed for weed control, and at 
rates of 5 to 6 pounds per acre. 

The effects of Natrin on growth of the tomato plant 
were studied through morphological and anatomical exam - 
inations of plants treated during early, intermediate and 
late stages of growth. Natrin was directed to the soil 
about the plants at the rate of 8 pounds per acre to obtain 
maximum chemical effects on plant growth. Selected 
plants were treated by a sub-surface technique to deter - 
mine whether young plants are more severely injured by 
treatment because of the position of roots or because of 
some maturity factor in the plant. 

The following conclusions were based on these tests: 

1, Cracking of fruit was unaffected by 3 pounds of 
‘Natrin but was increased significantly by 6 pounds. 

2. Blossom-end.rot was increased by both rates of 
Natrin. 

3. Natrin had no appreciable influence on interior 
veining or seedlessness. 

4, Taste of juice was not altered by Natrin. 

5. Total nitrogen and total acids were unaffected by 





2 1/2 pounds of Natrin. Five pounds of Natrin significantly 
increased total nitrogen and markedly decreased total 
acids of the fruit. 

6. Phosphorus was decreased and sodium increased 
by all rates. 

7. Chemical applications had no appreciable influence 
on total carbohydrates, potassium, or dry matter of the 
tomato, 

8. Natrin affected young tomato plants more quickly 
than mature plants. | 

9. The chemical disrupted stem tissues of all treated 
plants. Soil surface applications of the chemical had more 
influence on stems of young plants than of mature plants. 
Sub-surface applications seriously disrupted stem tissues 
of both young and mature plants. 

10. Soil surface applications of Natrin hampered 
growth of young plants but had only minor effects on growth 
of mature plants. Sub-surface applications of Natrin ma- 
terially decreased growth of both young and mature plants. 

The general conclusion is that Natrin may affect the 
growth of tomato plants regardless of the age of the plants. 
It is conceivable that under conditions of extremely heavy 
rainfall, the chemical may penetrate to lower depths of 
soil and affect the growth of even the most mature plants. 
Although field rates of Natrin may affect the growth of to- 
mato plants in any stage of growth, the plants tend to re- 
cover and quality of fruit is not materially afiected. 

107 pages. $1.50. Mic 56-2804 


THE EFFECT OF RATE, RATIO, AND TIME OF 
FERTILIZER APPLICATION ON THE YIELD, 
COMPOSITION, AND LONGEVITY OF ALFALFA 


(Publication No. 17,898) 


Wallace Warren Nelson, Ph.D. 
University of Minnesota, 1956 


An experiment was conducted on Vermillion silt loam 
(aeolian) at the Rosemount Experiment Station in eastern 
Minnesota to determine the effect of rates, ratios, and 
times of nitrogen, phosphorus, and potassium fertilization 
on the field, chemical composition, and longevity of stand 
of alfalfa. | 

The experiment consisted of 8 replicates, each con- 
taining 33 plots with 30 fertilizer treatments and 3 checks. 
Three hay yields per year were obtained for 1951, 1952, 
and 1953. Crude protein was determined on all samples 
from 4 replicates for 1951 and 1952, phosphorus and potas- 
sium contents were determined on 4 replicates of selected 
treatments in 1952. 

Highly significant yield increases for the three year 
period were obtained only where potash was included in 
the fertilizer. The highest yield for the three year period 
(13.52 tons) was obtained with 1,000 pounds per acre of 
0-20-20 applied in the spring before seeding the alfalfa 
and top-dressed with 200 pounds of 5-20-20 for the second 
and third crop years. When nitrogen was not included in 
the top-dressing, the yield was 13.44 tons. Unfertilized 
alfalfa yielded 9.69 tons. 

There were no significant differences in yields between 
eight spring and fall treatments. Application of 1,000 
pounds of 0-20-0 or 0-20-20 per acre before the alfalfa 
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was seeded did not significantly increase the total three 
year yield over the 300 pound before seeding application. 
Before seeding application of fertilizer combined with an 
annual top-dressing gave highest yields. 

Second cutting alfalfa was generally highest in crude 
protein, phosphorus, and potassium, third cutting alfalfa 
was lower, and first cutting was lowest. Crude protein 
varied from 19.1% to 24.8%, phosphorus from 0.20% to 
0.39%, and potassium from 1.09% to 2.17%. The mineral 
content was affected by fertilizer treatment and cutting. 

Significant increases in percentage crude protein is as- 
sociated with alfalfa having a phosphorus content above a 
minimum and potassium below a certain maximum content, 
When all fertilizer treatments are grouped, the heavier the 
phosphate fertilization with potash held constant, the higher 
the crude protein content, 

Phosphorus content of the alfalfa was generally in- 
creased significantly by the application of a phosphate fer- 
tilizer, increasing with higher rates of phosphate fertiliza- 
tion. Potassium, however, was increased significantly 
only at the heavier rates of potash application in the first 
and second cuttings. No significant increases in potassium 
content were found in the third cutting, but significant de - 
creases occurred at the heavier rates of phosphate only. 
The effect of potash fertilization was shown in the potas- 
sium content of the crop following application. 


Significant increases in yields were associated with high 


phosphorus combined with high potassium content. 

Multiple correlations between yield, phosphorus, and 
potassium content showed an increasing positive partial 
correlation between yield and potassium from the first to 
the third cutting when the effect of phosphorus was re- 
moved. When the effect of yield was removed, an increas- 
ing negative correlation occurred between phosphorus and 
potassium. 

Alfalfa growing on plots receiving phosphate only were 
more affected by winterkilling, though not significantly, 
during the one winter that winterkilling occurred, than the 
phosphate -potash fertilized plots. No conclusions are 
drawn on the effect of longevity of alfalfa stand after three 
years with various fertilizer treatments. 

Significant increases in adsorbed soil phosphorus were 
found at the higher rates of phosphate fertilization, and in 
acid soluble plus adsorbed phosphorus in almost every 
case Of phosphate fertilization. Soil potassium was not 
Significantly affected by the fertilizer treatments. 

119 pages. $1.50. Mic 56-2805 


YIELD AND CHEMICAL COMPOSITION OF 
GRASSES AND ALFALFA-GRASS MIXTURES 
FERTILIZED WITH HEAVY NITROGEN 
AND POTASH APPLICATIONS 


(Publication No. 18,484) 


Carroll H. Ramage, Ph.D. 
Rutgers University, 1956 


This study was made to determine the following: 

1, The rates of fertilizer application growers can use 
economically to fertilize pure grass stands and 
alfalfa-grass mixtures grown on Duchess shaly 
loam and similar soil types. 





2. Whether the heavy use of nitrogen fertilizer will 
stimulate grasses to produce, economically, suffi- 
ciently large quantities of high quality forage to 
eliminate.the necessity of including legumes in 
grassland stands on Duchess soils in the Northeast 
in areas not suitable for growth of legumes. 

3. The influence of heavy nitrogen fertilization on the 
quality of the forage produced, 

A fertilizer experiment designed to determine the max- 
imum response of orchardgrass and reed canarygrass to 
nitrogen applications was established on Duchess shaly 
loam at the Dairy Research Farm of Rutgers University 
in northern New Jersey. Rates of nitrogen application 
were 50, 100, 200, and 400 pounds per acre per year over 
a three year period. 

The influence of nitrogen and potash treatments on the 
yield and longevity of alfalfa-orchardgrass and alfalfa- 
bromegrass mixtures was also determined. The six treat- 
ments used in this portion of the experiment were 0, 75, 
and 150 pounds of nitrogen and 150 and 300 pounds of pot- 
ash per acre, in all possible combinations. 

The organic nutrient content of the forage produced 
was determined by chemical analysis and the total digesti- 
ble nutrient content was estimated from the results of the 
chemical analysis. 

The application of 50, 100, 200, and 400 pounds of 
nitrogen per acre per year on both grasses produced 
yields of dry matter that averaged, for the three-year 
period of the study, 5050, 6180, 7760, and 8900 pounds, 
respectively. The protein percentages of the dry matter 
produced by the increasing rates of application of nitrogen 
were 12,5, 13.5, 16.0, and 20.0, respectively. 

The yields of the alfalfa-grass mixtures grown without 
added nitrogen averaged 6750 pounds of dry matter per 
acre per year. This yield was somewhat below that pro- 
duced by the application of 200 pounds per acre of nitrogen 
to stands of pure grass. The protein content of the 
alfalfa-orchardgrass mixture averaged 17 percent and that 
of the alfalfa-bromegrass mixture 20.5 percent. 

A potassium shortage developed on the orchardgrass 
plots receiving the higher rates of nitrogen, indicating 
that the basic application of 100 pounds of potash annually 
did not supply sufficient potassium to maintain the produc- 
tion of large yields of forage over an extended period of 
years. 

The application of 75 and 150 pounds of nitrogen per 
acre annually decreased the percentage of alfalfa in 
alfalfa-grass mixtures, and gave no statistically signifi- 
cant increases in yield over the zero nitrogen level. In- 
creasing the potash level from 150 to 300 pounds per acre 
per year on the alfalfa-grass mixtures increased the yield 
of the alfalfa-bromegrass only 500 pounds of dry matter 
per year, and had no effect on the yield of the alfalfa- 
orchardgrass mixture. 

On the basis of results obtained in this study, it may be 
concluded that alfalfa-grass mixtures grown on Duchess 
and associated soil types without added nitrogen and ade- 
quately fertilized with phosphorus and potassium will pro- 
duce yields of forage about equivalent to the yields of pure 
grasses fertilized with 150-200 pounds of nitrogen per 
acre per year. 

In localized areas where establishment and mainte- 
nance of alfalfa stands present a major problem, adopted 
and productive grasses may be expected to produce about 
7000 pounds of forage when fertilized annually with 200 
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pounds of nitrogen and 675 pounds of 0-15-30 ferti- 
lizer per acre. 142 pages. $1.90. Mic 56-2806 


STUDIES ON THE UPTAKE OF NITROGEN BY 
CORN AS INFLUENCED BY NITROGEN 
FERTILIZATION, AND THE MOVEMENT 
OF LABELLED NITROGEN IN THE SOIL 


(Publication No. 17,879) 


Howard Eugene Ray, Ph.D. 
University of Minnesota, 1956 


Effects of fertilization on nitrogen uptake by corn were 
studied in a greenhouse experiment, and at nine experi- 
mental fields in southern Minnesota. Movement of inor- 
ganic nitrogen in the soil was studied in the laboratory, 
and on two experimental fields. Chemical methods for the 
determination of soil nitrogen were investigated, and pro- 
cedures were developed for using N’’, a stable isotope of 
nitrogen. 

Various aspects of the micro-Kjeldahl procedure for 
determining soil nitrogen were investigated using Nicollet 
loam and Anoka loamy fine sand soils. The average nitro- 
gen value for each soil was approximately the same re- 
gardless of the catalyst used in the digestion, but the in- 
clusion of mercuric oxide in the digestion salts mixture 
resulted in greater variability between replicate samples. 
When the digestion salts mixture consisted of selenium and 
potassium sulfate, maximum nitrogen values usually were 
obtained with a digestion period of one hour beyond the 
clearing of the digest. The addition of diluted sulfuric acid 
to the dry soil, rather than the more commonly used con- 
centrated acid, resulted in a higher nitrogen value with 
both soils. 

Nitrogen contents of corn at various stages of develop- 
ment were determined to measure effects of fertilization 
on nitrogen uptake. Corn leaf samples were obtained in 
midsummer, and stover and grain samples were obtained 
at harvest from nine experimental fields. Leaf nitrogen 
in midsummer was generally increased with the spring 
application of 60 pounds of nitrogen per acre. Higher rates 
of nitrogen application further increased leaf nitrogen only 
on Anoka loamy fine sand. Nitrogen contents of both stover 
and grain were increased as a result of nitrogen fertiliza- 
tion, with the increases being greatest at the higher rates 
of nitrogen application. Supplemental phosphate -potash 
applications had variable effects on leaf nitrogen in mid- 
summer, but did not affect the nitrogen content of either 
stover or grain. , 

Relationships between nitrogen uptake and corn yield 
response to nitrogen fertilization were noted. Nitrogen 
fertilization resulted in significant yield increases at two 
locations, and smaller, nonsignificant increases at five 
locations. A highly significant negative correlation was 
found between leaf nitrogen in midsummer or grain pro- 
tein at harvest from unfertilized check plots, and average 
yield increases from the application of 60 pounds of nitro- 
gen per acre. 

The results of a greenhouse experiment including four 
soils, and three nitrogen levels indicated that the level of 
available nitrogen in the soil was accurately reflected in 
the nitrogen content of young corn plants. 





Effects of nitrogen applications and season of the year 
On ammonium and nitrate nitrogen in the soil were inves- 
tigated at two southern Minnesota locations. Variability 
in ammonium and nitrate nitrogen was so great within in- 
dividual plots that fertilizer effects could not be distin- 
guished. Seasonal effects were evident in the 1954-55 
season, with the level of available (ammonium plus nitrate) 
nitrogen going highest in spring and lowest in midsummer, 

With the aid of N’°H,NO,, ammonium migration pat- 
terns in four southern Minnesota soils at constant mois- 
ture and nitrogen concentration were determined in the 
laboratory. In Anoka loamy fine sand, the migration pat- 
tern was characterized by relatively large movements of 
ammonium ions downward and laterally, but very little 
movement upward. The maximum retention of ammonium 
ions in the injection area was approximately 2 m.e./100 
gm. In contrast, the ammonium migration pattern in 
Nicollet loam was nearly symmetrical, with a slight pre- 
dominance of upward and lateral movement. In the zone of 
maximum ammonium retention, the Nicollet soil retained 
14.4 m.e./100 gm. Migration and retention of ammonium 
nitrogen in Fayette silt loam, and Barnes loam were inter- 
mediate in magnitude and pattern. 

109 pages. $1.50. Mic 56-2807 











THE AFTERMATH PRODUCTION OF THREE | 
PASTURE GRASSES FOLLOWING CLIPPING 4 
TO CONTROL FLOWERING 


(Publication No. 18,200) 


Earl Crittenton Spurrier, Ph.D. 
University of Illinois, 1956 


Three pasture grasses, orchardgrass, Dactylis 
glomerata L., smooth bromegrass, Bromus inermis 
Leyss, and tall fescue, Festuca elatior var. arundinacea, 
were harvested in the spring at four different stages of 
maturity, vegetative, boot, early-head, and late-head, to 
determine how early they may be clipped to reduce or 
prevent flowering in the recovery sward. Further, the 
grasses were clipped at different frequencies during the 
early summer to determine a system of clipping manage - 
ment that would allow for the production of maximum 
yields of high quality leafy aftermath. 

When the grasses were clipped in the spring at the 
vegetative stage of maturity, there was up to 97.0 percent 
panicle emergence in the first recovery sward of the 
grasses. There were few, if any, seed heads produced in 
the recovery sward of the grasses when first clipped in the 
spring at the early-head stage of maturity. 

Orchardgrass yielded significantly more leafy after- 
math than tall fescue or smooth bromegrass during the 
summer of 1955 at Urbana, Illinois. Forage yields of all 
three grasses were depressed by frequent clipping during 
the summer period with orchardgrass being least affected. 
The stage of maturity of the grasses at the first spring 
harvest had no effect on late summer forage yields. 

Smooth bromegrass forage contained a significantly 
higher percentage protein content than orchardgrass or 
tall fescue but the orchardgrass forage yielded more pro- 
tein per acre during the summer period and for the 1955 
season. 

Maximum yields of high quality forage were obtained 
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when the grasses were clipped in the spring at the early- 
head stage of maturity and clipped approximately every 28 
days thereafter. 105 pages. $1.50. Mic 56-2808 


ABSORPTION AND TRANSLOCATION OF 
2,4-DICHLOROPHENOXYACETIC ACID 
IN CERTAIN ANNUAL DICOTYLEDONS 


(Publication No. 18,211) 


Miles Coburn Williams, Ph.D. 
University of Illinois, 1956 


The selectivity of 2,4-dichlorophenoxyacetic acid for 
broadleaved weeds has made it a well known and widely 
used herbicide. Scattered among the great number of 
proadleaved annuals successfully controlled by 2,4-D are 
a few resistant species. Some of these are destroyed only 
upon receiving extremely high concentrations of the chem- 
ical, while others appear almost immune to its herbicidal 
effects. 

Three common weeds were investigated to determine 
whether differential absorption and translocation influenced 
the extremes of sensitivity or resistance common in these 
species. The weeds studied were cocklebur, Xanthium 
commune Britt.; jimson weed, Datura stramonium L.; and 
bur cucumber, Sicyos angulatus L. 

The three species were tested with 2,4-D amine to de- 
termine concentrations necessary for at least a 50% kill. 
Cocklebur proved to be extremely sensitive. 100 p.p.m. 
killed all the plants within two weeks. Jimson weed, a 
more resistant species, was effectively killed only at 
1800-2000 p.p.m. Bur cucumber was neither killed at 4000 
p.p.m., nor was growth delayed more than two weeks. 

It was found that all three species were killed at lower 
concentrations through the roots than through the foliage, 
but the same trend in sensitivity or resistance held true. 
Cocklebur was completely killed at 5 p.p.m., while 75 
p.p.m. was necessary to kill the two resistant species. 

Stem and leaf sections of the three species were 
floated in a 2 p.p.m. solution of 2,4-D-2-C. Cocklebur had 
a low absorption and reached an early peak after which no 
further absorption took place. Both jimson weed and bur 
cucumber absorbed considerably more 2,4-D. Uptake con- 
tinued in these two species until the end of the experiment. 

Quantitative analysis of plant parts following treatment 
with 2,4-D-2-C showed rapidity of translocation to be sim- 
ilar in all species. Total C’* recovered per milligram of 
dry weight was higher in the resistant species. Whether 
the C’* was part of a metabolite or an intact 2,4-D mole- 
cule was not determined. 

Cockleburs, jimson weeds, and bur cucumbers were 
treated with carboxyl and methylene labeled 2,4-D. The 
quantity of c**o, evolved over a three day period was very 
Small in relation to the amount absorbed. There were no 
appreciable differences in C’*O, evolution among species. 

Two-branched and grafted cockleburs were treated 
with 2,4-D amine and C’* labeled 2,4-D. It was found that 
2,4-D was not translocated into an untreated branch within 
24 hours if the mature leaves were present. The 2,4-D in 
the stem was largely confined to the phloem tissues di- 
rectly connecting the treated branch. 

Treatment of jimson weed scions on tomato stocks with 














1000 p.p.m. 2,4-D did not result in appreciable damage to 
the tomato portion. Subsequent tests showed that 10-12 
inch tomatoes were comparable in resistance to jimson 
weeds when the latter had 5-6 mature leaves. 

It was concluded that absorption and translocation do 
not bear a direct relationship to herbicidal action by 2,4-D 
in these three species. The determining factor is un- 
doubtedly concerned with an internal metabolism peculiar 
to the species. Resistance may be caused by the presence 
of enzyme systems capable of changing the molecule into a 
nontoxic form. Resistant species may also contain en- 
zymes whose biochemical nature is such that 2,4-D can not 
inhibit their normal function. 

89 pages. $1.50. Mic 56-2809 


A STUDY OF THE RESPONSE OF MATURE 
STAYMAN AND ROME BEAUTY APPLE 
TREES TO IRRIGATION AND FERTILIZERS 


(Publication No. 18,490) 


Donald Carl Zeiger, Ph.D. 
Rutgers University, 1956 


Mature Rome Beauty and Stayman apple trees growing 
in a deep sandy loam soil were subjected to six factorial 
treatments consisting of two fertilizer mixtures and three 
levels of irrigation. Fertilizer mixtures were: (1) 4-6-8 
and (2) 4-6-8 plus salts of manganese, magnesium, molyb- 
denum, zinc, copper, iron and boron. Irrigation levels 
were: (1) no irrigation, (2) irrigation when soil moisture 
tension was such that a registry of 33% available moisture 
was produced on a commercial model Bouyoucos moisture 
meter, and (3) irrigation when soil moisture tension was 
such that a registry of 66% available moisture was pro- 
duced. Bouyoucos moisture blocks were buried at 1, 2, 4 
and 6 feet beneath each tree. Throughout the experiment 
no unirrigated trees were observed to wilt. 

Rome Beauty trees in the treatment area have shown 
leaf symptoms suggestive of manganese deficiency. Chem- 
ical analysis of leaves of Rome Beauty trees not receiving 
applications of a manganese fertilizer showed the average 
manganese content to be 19 parts per million in the first 
year of the experiment. Soil boron was low. Magnesium 
and the trace elements were applied initially at rates de- 
termined to be satisfactory by tests in other parts of the 
country. In each succeeding year rates were adjusted 
downward to a final level of one-quarter the initial rate of 
each of these nutrients except manganese and boron. 
Boron was supplied only in the first and fourth years. The 
NPK component was applied each year at a rate calculated 
to supply 1.0 pound of nitrogen per tree. 

No fruit was hand- or chemical-thinned from the trees 
during the experiment. 

Determinations of the number of fruits remaining on 
the trees after the June drop indicated that where trace 
elements were used the number of fruits adhering in- 
creased from the nonirrigated to the heavily-irrigated 
trees. Where only NPK fertilizers were applied to the 
trees, the number of fruits on the trees after the June drop 
decreased from the nonirrigated to the heavily-irrigated 
trees. While consistent in both Stayman and Rome Beauty, 
this interaction was not significant. In Stayman, the num- 
ber of fruits remaining on the trees was reduced ta a 
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highly significant degree by the use of trace elements. 
There was no difference between fertilizer treatments in 
Rome Beauty. 

Fruit abscission which began about the lst of August 
occurred to some degree each year. In Stayman this was 
significantly related to an interaction between the irriga- 
tion and fertilizer treatments. Heavily-irrigated trees 
fertilized with trace elements lost a smaller relative num- 
ber of fruits by abscission than did nonirrigated trees fer- 
tilized with trace elements. Where no trace elements 
were used, heavily-irrigated trees lost a greater relative 
number of fruits than did nonirrigated trees. In general, 
Rome Beauty and Stayman trees fertilized with NPK and 
trace elements lost a smaller percentage of fruit by ab- 
scission than did trees fertilized with NPK only. This ef- 
fect was highly significant in Stayman in 1954. 





Black rot in 1952 in Rome Beauty and codling moth and 
apple maggot in 1953 in Rome Beauty and Stayman oc- 
curred in some of the fruit which abscissed. With Rome 
Beauty in both 1952 and 1953 these were significantly re- 
lated to treatments. The incidence of the disorders in the 
fallen fruit was not significantly correlated with the rela- 
tive total number of fruits abscissing. 

Yield of fruit in bushels (both varieties) increased 
with irrigation where trace elements were used and 
was unchanged or decreased slightly where NPK only 
was used. Rome Beauty trees fertilized with trace ele- 
ments were slightly more regular in year-to-year 
bearing. 

The percent of fruit over 3 inches in diameter was 
increased by heavy irrigation, but not significantly. 
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A COMPARATIVE STUDY OF LIPID 
ACCUMULATION IN THE ADRENAL GLANDS 
OF MATURE NON-PREGNANT DAIRY HEIFERS, 
NON-PREGNANT LACTATING DAIRY COWS, AND 
PREGNANT LACTATING DAIRY COWS 


(Publication No. 17,838) 


John Thomas Bell, Jr., Ph.D. 
University of Minnesota, 1956 


Adviser: Dr. Alvin F. Weber 


This study was undertaken to test the hypothesis that 
the adrenals of lactating and pregnant cows undergo defi- 
nite histological and morphological changes which occur 
far in advance of clinical ketosis, or clinical acetonemia, 
but which are similar to the alterations seen in the ketotic 
gland. 

The adrenal glands from 34 mature, non-pregnant dairy 
heifers, 31 non-pregnant lactating dairy cows and 29 late- 
pregnant lactating dairy cows were studied in an effort to 
learn more about the incidence and nature of lipid accumu- 
lation in the bovine adrenal gland under the stresses of 
pregnancy and lactation. 

The average adrenal weights of non-pregnant lactating 
and pregnant lactating cows were significantly greater 
(P<.01) than the average weight of the mature, non- 
pregnant heifers. | 

The average adrenal weight of the non-pregnant lactat- 
ing cow was significantly greater (P< .05) than that of the 
pregnant lactating cow. The smaller adrenals in the preg- 
nant lactating group were probably the result of physiolog- 
ical adaptation to the stresses of pregnancy and lactation, 
or to adrenal supplementation by progesterone, placental 
hormones, or fetal adrenal hormone production. 

The widths of the zonae glomerulosae and fasciculatae 
of the non-pregnant lactating and pregnant lactating cows 
were significantly greater (P <.01) than those of the ma- 
ture, non-pregnant heifer. 

The widths of the zonae glomerulosae of the non- 





pregnant lactating (Group II) and pregnant lactating 
(Group III) were not significantly different; however, the 
width of the zona fasciculata of Group II was significantly 
greater than that of Group III (P<.01). The lack of pro- 
portional increase in the size of the zona fasciculata as 
compared to the zona glomerulosa in the adrenals of 
Group III was believed to be responsible for the decrease 
in the average adrenal weight. 

There were no significant differences in the numbers 
of nuclei per unit of cortical zone area in either the zona 
glomerulosa or zona fasciculata among the three groups 
of animals studied. Under the conditions of this study, the 
increase in the size of the adrenals of Groups II and III 
was due to cellular hyperplasia rather than to cellular hy- 
pertrophy. 

No lipid-laden adrenal glands characteristic of those 
described in bovine ketosis were found in any of the three 
groups. Amounts of Oil Red-O stainable lipid material 
gradually increased from Group I to Group III, with the 
zona glomerulosa showing a greater tendency toward lipid 
accumulation than the zona fasciculata. 

Acicular birefringent particles were found in all glands 
studied, with the zonae glomerulosae showing more in- 
volvement than the zonae fasciculatae. There appeared to 
be no correlation between quantity of birefringent particles 
and quantity of Oil Red-O stainable material. 

All glands studied were negative to the Schultz test for 
cholesterol in both the zona glomerulosa and zona fascic- 
ulata. 

Quantitative studies disclosed that the total adrenal 
cortical cholesterol content of Group I was significantly 
greater than that of Group II (P<.02). Free cholesterol 
content was significantly greater in the cortices of the 
adrenals of Group I over Group II (P<.02) and Group II 
(P <.03). No significant differences in ester cholesterol 
content were found in the adrenals of the three groups 
studied. 

On the basis of this study, it appears that the stresses 
of pregnancy and lactation brings about a gradual increase 
in the lipid content of the bovine adrenal, Although the 
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lipid content of the glands from the pregnant lactating cows 
appeared to be much less than that seen in bovine ketosis 
and other parturient diseases, the pattern of distribution 
of the lipid material resembled that seen in these post- 
parturient conditions. 103 pages. $1.50. Mic 56-2811 


THE OSTEOLOGY AND MYOLOGY OF THE 
PELVIC AND PECTORAL GIRDLES AND 
APPENDAGES OF THE MAMMALIAN GENUS 
ONDATRA, (MUSKRAT), WITH COMPARATIVE 
NOTES ON NEOTOMA (WOOD RAT) 


(Publication No. 17,717) 


Francis Richard Flaim, Ph.D. 
Stanford University, 1956 





The aims of the present investigation have been as fol- 
lows: (1) To prepare a detailed description of the osteology 
and myology of the pelvic and pectoral girdles and append- 
ages of the muskrat. (2) To compare these structures with 
those of the wood rat and certain other rodents. (3) To 
consider those anatomical features of the muskrat and 
wood rat which have special adaptive significance. (4) To 
attempt to clarify some of the disputed points in the anat- 
omy of rodents. 

For comparative purposes, a total of five muskrat 
skeletons, six wood rat skeletons, one each of beaver, 
opossum and gopher were prepared and studied. Dissec- 
tions were made of twelve muskrats, six wood rats, two 
gophers and four white rats. Much of the general dissec- 
tion of the muskrat was done without magnification, but the 
wood rat and specific parts of the white rat and some re- 
gions of the muskrat, such as the feet, and some of the 
muscle origins and insertions, were studied under binocu- 
lar dissecting microscope with powers of 10X, 20X and 
24X. 

X-ray films were made of the feet of the wood rats and 
the muskrats, in order to determine the presence of sesa- 
moid bones and to visualize other osteological details. 
Similar radiographs of the entire animal and of the joints 
of the muskrat were also made, to facilitate study of the 
articulation. 

This dissertation attempts to provide a detailed mor- 
phological description of the bones and muscles of the 
pectoral and pelvic girdles and appendages of the muskrat 
and to compare them with the corresponding structures in 
the wood rat. Its value lies in elucidating a large number 
of structural details which, unfortunately, do not lend 
themselves readily to effective summarization. It contains 
forty-six figures depicting the osteological features of the 
muskrat and of the wood rat and sixty additional figures to 
illustrate the myology of the muskrat. 

In brief, a detailed comparison of the bones and mus- 
cles of the pectoral and pelvic girdles of these two phylo- 
genetically closely related mammals reveals numerous, 
and sometimes rather striking, specializations which can 
be attributed to the requirements of the very different 
habitats which they have come to occupy. | 
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MORPHOLOGY OF THE STERNOCHONDRAL 
JOINTS OF MAMMALS 


(Publication No. 17,748) 


Marian Williams, Ph.D. 
Stanford University, 1956 


Marked variability in the development and structure of 
human sternochondral joints has been observed by such 
investigators as Gray and Gardner, Musgrove, and 
Tschaussow. This suggested a study of these joints in 
other mammals to determine whether or not the same sit- 
uation exists and to discover what animals might be suit- 
able for further investigation of sternochondral joint de- 
velopment, particularly with reference to the formation of 
fibrocartilage in the adult joint. 

Sixty-three specimens representing 23 genera of 9 
mammalian orders were prepared and examined. Exam- 
ples of both eutheria (placentalia) and metatheria (didel- 
phia) were included and two or more animals of a given 
species were obtained whenever possible. The sterna and 
adjacent portions of the costal cartilages were removed 
and skiagrams made. Specimens were then decalcified 
and embedded in either paraffin or nitrocellulose, sec- 
tioned in a frontal plane, and stained with a modification of 
Mallory’s triple stain for connective tissue. 

It was found that complete synovial cavities were pres- 
ent in all the sternochondral joints of approximately one- 
third of the genera studied: horse, cow, sheep, pig, tiger, 
mountain beaver, and bat (Myotis). Genera in which the 
number of diarthrodial joints was found to be variable, as 
in man, included the rabbit, dog, monkey, and gibbon; in 
these specimens the incidence of synovial cavities de- 
creased caudalward. In general, there appeared to be some 
relation between the size of the animal and the presence of 
complete synovial cavities, as few or none were found in 
the smaller forms with the exception of the bat. 

Peripheral joint cavities with synovial folds were seen 
in many instances. The spaces were large in the opossum, 
cat, squirrel and hamster, and very limited in the rat, 
chinchilla and mole. Such cavities often appeared on 
either the cranial or caudal side of the joint. 

The first and second sternochondral joints of certain 
species had features which distinguished these articula- 
tions from the remaining ones. The first joints with com- 
plete or partial cavities commonly had a flattened sternal 
facet, a heavy capsule on the cranial side, and a large 
synovial fold projecting into the cavity from the caudal as- 
pect. The two-chambered cavity usually described as typ- 
ical of the second joint in man was seen in some of the 
other Unguiculates as well as in the human newborn: mon- 
key, gibbon (third joints) and bat (second joints); in the 
latter an intra-articular ligament was absent. 

Amphiarthroses were found principally in genera in 
which the incidence of sternochondral joint cavities was 
variable, as is the case in man. In some instances cavi- 
ties with irregular walls were continuous with smooth- 
walled cavities containing a synovial membrane. Notable 
among these were the fourth to sixth joints of the gibbon. 
Where cavities were absent, the cartilage of the joint was 
basophilic and the cells were flattened with their long 
axes parallel to the joint; these compressed cells were 
arranged in concentric rows around the end of the costal 
cartilage. 
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The articular surfaces of the joints with cavities were 
congruent in nearly every instance. The articular carti- 
lage was typically hyaline and contained small flattened 
cells near the surface. In a few regions surface cells were 
seen which were rounded or relatively few in number. The 
costal articular cartilage was usually similar in structure 
to that on the sternal side, although occasional differences 





were apparent in the shape, number and arrangement of 
the cells on the two sides of the cavity. The degree of 
basophilia of the articular cartilage was usually similar 
on the two surfaces; this region was sometimes more and 
sometimes less basophilic than the adjacent cartilage. 
Fibrocartilage was seen infrequently. 
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A MODEL ATMOSPHERE FOR THE 
WHITE DWARF 40 ERIDANI B 


(Publication No. 17,953) 


Raymond Thomas Grenchik, Ph.D. 
Indiana University, 1956 


A model atmosphere is calculated for the white dwarf 
40 Eridani B using the parameters given by Schatzman, 
effective temperature 13,800° K and surface gravity log 
g = 7.69. A pure hydrogen atmosphere in radiative and 
hydrostatic equilibrium is assumed. 

Various processes are considered as sources of con- 
tinuous absorption including those due to negative hydro- 
gen ion, neutral hydrogen and the overlapping of line wings. 
The contribution due to negative hydrogen ion can be neg- 
lected. The main contribution to the continuous absorp- 
tion comes from the neutral hydrogen. The last case 
may be serious in the Lyman region. To set a range of 
applicability of the model atmosphere calculations two 
models are constructed, Model 1, ignoring the absorption 
in the wings of the Lyman lines and Model 2, including an 
approximation for this effect. The Lyman contribution 
adds about 0.2 to the log w. Chandrasekhar mean absorp- 
tion coefficients are used. The modified (2,1) approxi- 
mation is used for the temperature distribution in the at- 
mosphere and the hydrostatic equilibrium equation is 
solved numerically by the modified Euler method. 

To calculate the line absorption coefficient Kolb’s the- 
ory on line broadening by the Stark effect is used. This 
theory is now in the process of revision but his prelimi- 
nary work is adequate for this calculation. To normalize 
the Kolb absorption coefficient a fit is made between the 
Holtsmark-Verweij absorption coefficient and the Kolb co- 
efficient at some point in the wing of a Balmer line. The 
contribution of the electrons to the Holtsmark distribution 
is included in the normalization process. 

The line profile of HY is derived on the assumption 
that the Balmer lines are formed by pure absorption, i.e., 
the source function is the Planck function. 

The resulting theoretical line profiles for both models 
are deeper and broader than the observed profile made 
available by J. L. Greenstein. The reasons for the devia- 
tion are discussed and the two most plausible seem to be 
the neglect of helium in the atmosphere and the line 
broadening theory. The helium does not contribute directly 
to the opacity but decreases the absorption coefficient per 
gram of stellar material. The line absorption coefficient 
as calculated in this thesis from the line broadening theory 





is too large. Part of this may be due to the method used 
in normalizing the Kolb absorption coefficient. 

The increase in log K due to absorption in the wings of 
the Lyman lines makes the line profile steeper than for 
the model ignoring this effect. This is due to the faster 
decrease of the ratio of line to continuous absorption with 
the wavelength distance AA from the center of the line. 
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THE I SCORPI AND I CRUCIS ASSOCIATIONS 
OF EARLY-TYPE STARS 


(Publication No. 18,406) 


Theodore Edwin Houck, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor A. E, Whitford 


Observations have been made in South Africa of two 
associations of early-type stars in the southern Milky 
Way. The first of these is the association I Scorpii 
(1 = 312°, b = 0°0) which has as a nucleus the galactic 
cluster NGC 6231. The second consists of a group of ap- 
proximately 100 early-type stars identified on objective 
prism plates in the region of the southern Coalsack and 
designated here as the association I Crucis (1 = 272°, 

b = +0%5). 

Observations in the I Scorpii association consist of 
three-color photoelectric measures of 95 stars and slit 
spectra of 36 stars for classification on the MK system. 
A match of the main sequence of NGC 6231 with the stand- 
ard MK main sequence yields a distance modulus of 11.8 
magnitudes and a mean absorption of 1.3 magnitudes for 
the cluster. The absorption in the remainder of the asso- 
ciation ranges from 0.7 to 2.0 magnitudes. 

The association provides an exceptional opportunity for 
the derivation of the absolute magnitudes of high luminos- 
ity, early-type stars since it is rich in absorption O-stars, 
and contains two Wolf-Rayet stars and several Of-stars. 
No high luminosity star observed has a spectral type later 
than Bl. Using the distance modulus derived from the 
main sequence of NGC 6231, absolute magnitudes have 
been derived for the stars which have MK spectral classi- 
fications. The brightest star in the association, ' Sco., 
has an absolute magnitude of -8.7 and is thus one of the 
most luminous known in the Galaxy. A comparison of the 
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absolute magnitudes of fifteen stars of spectral class BO 
and BO.5 with the MK calibration given by Keenan and 
Morgan shows a difference in zeropoint of: Ho - KM = 
0.0 + 0.3 magnitudes. 

On the basis of stellar evolution, and from the disper - 
sion in the radial velocities of members of I Scorpii, esti- 
mates of the age of the association result in a value of ap- 
proximately 5x 10° years. The pronounced elongation of 
the association is thus more likely to be the result of in- 
ternal motions of the members than to have been produced 
by differential galactic rotation. The association appears 
to be surrounded by a faint H II emission shell the bright- 
est portion of which coincides with the extreme end of the 
elongation. The possibility is suggested that the shell is 
composed of remnants of an original pre-stellar dust 
cloud from which the association evolved. 

Of the 103 early-type stars listed in the region of the I 
Crucis association, 57 have been observed photoelectri- 
cally in three colors. Classifications on the MK system 





are available for23stars. From these data, the ratio of 
total to selective absorption in the line-of-sight of the I 
Crucis association is found to be: A,/E, = 6.3 t 0.2, in 
good agreement with the value given by Morgan, Harris, and 
Johnson for regions inthe northern hemisphere. From the 
same data, the distance modulus of the association is found 
to be 11.7 t 0.4 magnitudes. A portion of the stars in the 
region appear to lie considerably beyond the I Crucis asso- 
ciation at a distance modulus of 13.3 magnitudes. 

A technique for determining the total interstellar ab- 
sorption from the three-color instrumental system is dis- 
cussed and employed to derive the absorption for stars 
located in the vicinity of the southern Coalsack. Absorp- 
tions are found for the northern part of the Coalsack rang- 
ing up to 3.4 magnitudes with a mean of 1.7 magnitudes. 
Steep gradients in the absorption indicate that the density 
in local regions of the Coalsack is comparable with that of 
the larger type of interstellar globules. 
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THE EFFECT OF HEAT TREATMENT OF MILK 
AND MILK POWDER ON THE DEVELOPMENT 
AND ACTIVITY OF LACTIC ACID CULTURES 

(CHEESE STARTERS) 


(Publication No. 17,854) 


Velvl William Greene, Ph.D. 
University of Minnesota, 1956 


The response of lactic acid starters in milks subjected 
to different heat treatments has practical ramifications in 
the cheese, fermented milk and milk powder industries, 
and is also of practical interest to the bacterial physiolo- 
gists and dairy chemists. Previous studies have shown 
that heating milk enhances starter activity in certain in- 
stances and inhibits activity under other circumstances. 
Furthermore, there is no agreement among investigators 
with regard to the mechanisms of heat induced stimulation 
and inhibition. The aims of the present study were to de- 
fine the time-temperature relationships which govern the 
stimulation and inhibition of starter cultures and to relate 
some of these responses to defined chemical changes in 
the substrate. 

Using acid production and speed of resazurin reduction 
as criteria of starter activity, it was ascertained that 
“high heat” powders and fluid milks heated to 80°C for 10 
minutes supported greater activity than did fluid pasteur- 
ized or raw milks or commercial “low heat” powders. It 
was further established that a large number of factors 
such as the starter itself, the individual milk sample, the 
method of handling milk on the farm, as well as the heat 
treatment, all influenced starter activity. Furthermore, 
the varied response of starters in different samples of 
nonfat dry milk solids could be related to the heat history 
of that milk. Though there was a wide variation between 
responses of different starters in “low heat” samples, 
these differences were diminished after more severe ex- 
posures. 
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In milks exposed to a series of treatments ranging 
from 62°C for 30 minutes to 120°C for 60 minutes, the re- 
sponse of starters was not uniform with respect to graded 
severity of exposure, but exhibited a cycle of stimulation- 
inhibition -stimulation-inhibition. With a constant holding 
time of 30 minutes, milk was improved as a culture me- 
dium up to exposures of 72°C; an inhibitory zone was in- 
duced at 80°C and 90°C; this inhibition was arrested and 
stimulation again effected at 95°C and 120°C; further in- 
hibition occurred at exposures more severe than 120°C for 
30 minutes. 

The first and second phases of the heat-induced 
stimulation-inhibition cycle could be duplicated by the 
addition of denatured serum protein or cysteine hydrochlo- 
ride. Furthermore, cysteine could simulate the effect of 
heat by changing the total count of a culture, altering the 
balance of individual strains in a mixed starter, and alter- 
ing the response of individual pure strains isolated from 
a mixed culture. Cysteine augmented the sulfhydryl 
groups that had been activated during heat treatment, and 
induced stimulation in raw and “low heat” milks while 
effecting an inhibition in high heated milks and powders. 

The initial stimulation by heat or cysteine could be at- 
tributed to a variety of factors such as lowering the 
oxidation -reduction potential, inactivating native raw milk 
inhibitors, or Overcoming a nutritional inadequacy. The 
first zone of heat- and/or cysteine-induced inhibition was 
related to the excess concentration of toxic volatile sul- 
fides which presumably originated in the serum protein 
moiety. The second zone of stimulation corresponded to a 
heat-induced diminution of these toxic sulfides. 

The application of these findings to practical Dairy 
Bacteriology and several apparent discrepancies in previ- 
ously published reports is discussed. 
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EFFECT OF CERTAIN TRACE 
ELEMENTS ON STREPTOMYCES 


(Publication No. 18,470) 


Allen Homer Heim, Ph.D. 
Rutgers University, 1956 


An investigation was made of the effects exerted by 
traces of iron, zinc, calcium, and manganese on the growth 
of eight streptomycetes, These were Streptomyces coeli- 
color 3030, S. flaveolus 3319, S. griseus 3475, S. aureofa- 
ciens 3550A, S. lavendulae 3535, S. rimosus 3558, S. fra- 
diae 3556A, and S. fradiae 3535. 
~ A synthetic medium which would support adequate 
growth of the eight streptomycetes was devised and used 
throughout the investigation. The synthetic medium was 
treated with activated chromatographic alumina in order to 
render it relatively trace metal-deficient. Response of the 
streptomycetes in the form of low mycelial weights in me- 
dia from which iron, zinc, calcium, and manganese were 
Omitted indicated that the alumina method of deionization 
was relatively efficient. A spectrographic analysis of the 
metal-deficient medium further substantiated this fact. 

After treatment of the basal medium, Fe, Zn, Ca, and 
Mn were added in concentrations of 3 parts per million. 

The general survey experiments were designed factori- 
ally. The statistical analysis of them permitted one to ob- 
serve the main effects of each of the four metals (Fe, Zn, 
Ca, and Mn) and the effects of the interactions of the 
metals. 

Streptomyces fradiae was investigated in more detail 
than the other seven streptomycetes used. The detailed 
investigations included a study of some effects of calcium 
on lysis, the effect of manganese in the presence and ab- 
sence of magnesium, and the extraction of a crude cyto- 
chrome preparation. 

The general results and conclusions are: 

1. Iron was found to be significantly beneficial to the 
growth of the eight Streptomyces. 

2. Zinc was found to be significantly beneficial to the 
growth of the eight Streptomyces. 

3. Calcium was found to be significantly beneficial to 
the growth of six of the eight Streptomyces. S. lavendulae 
and S. aureofaciens did not appear to be affected. 

4, Manganese was found to be significantly beneficial 
for S. coelicolor only. 

5. An iron-zinc interaction was found to be highly sig- 
nificant for the growth of the eight Streptomyces. 

6. Calcium was found to retard the onset and the rate 
of lysis in S. fradiae. It was also found to er>ance utiliza- 
tion of glycine and L-glutamic acid. 

7. The variation in the amount of growth produced by 
the various Streptomyces in a trace metal deficient medium 
suggests quantitative differences in metal requirements. 

8. A preparation of crude cytochrome has been iso- 
lated from S. fradiae 3535, S. griseus, and S. coelicolor. 
Evidence suggests that it is a b-type cytochrome. 

136 pages. $1.80. Mic 56-2817 


















































A STUDY OF SEVERAL PLEOMORPHIC 
ORGANISMS ISOLATED FROM HUMAN BLOODS 


(Publication No. 18,476) 


Vilma Cecillo McGeachy, Ph.D. 
Rutgers University, 1956 





This project was designed to study and to identify three 
organisms isolated from human bloods. These were 
sterile, citrated, Mazzini negative pints obtained from 
local blood banks and deemed unfit for transfusions be- 
cause Of age. The organisms isolated from the bloods 
were not destroyed after storage for at least a month at 
4to 8°C. Another organism isolated from a human cancer 
by Dr. John A, Anderson was also studied. It was hoped 
that by examining the morphological, physiological and 
immunological characteristics of the organisms they could 
be identified. 

The medium used for maintaining the cultures was a 
semi-solid Bacto brain heart infusion agar enriched with 
Bacto PPLO serum fraction. Stock cultures were trans- 
ferred every two weeks; however, the cultures were shown 
to be viable after one year at room temperature. When- 
ever dyes or other selective compounds were used, they 
were added to the basal medium. 

Slides were routinely stained with Wright’s blood stain. 
Other stains were used for comparative and differential 
studies. 

Antisera to these organisms were produced in rabbits 
by intravenous injections into the marginal vein of the ear. 
The presence of antibodies was demonstrated by agglutina- 
tion reactions. Cross reactions were made between anti- 
sera and heterologous organisms. Adsorption reactions 
were used to show the relationship between the organisms. 

Sparse growth was produced by these organisms in 
enriched media when they were first isolated; subsequently, 
they were able to grow without enrichment. The optimum 
conditions for growth were 37°C at pH 7.8. The organisms 
produced acid but no gas in a glucose medium, and in a 
glycerine medium. Lactose was not fermented. Triphenyl- 
tetrazolium chloride and methylene blue were reduced by 
the organisms. They were inhibited by a 1:2,000,000 dilu- 
tion of crystal violet, a 1:50,000 dilution of thallous acetate 
and by 10 units of penicillin G per ml. The organisms 
hemolyzed rabbit red blood cells in suspension. They were 
serologically related to each other as shown by adsorption 
experiments, but did not show heterologous cross aggluti- 
nation. Two of them were agglutinated by an antiserum 
made to Corynebacterium pseudodiphthericum, Green. The 
organisms were highly pleomorphic. Cocci, rods, beaded 
rods and filaments, club forms, and palisade forms were 
seen on stained slides and in electron photomicrographs. 
The organisms were held in clumps by a gel-like sub- 
stance. This may explain why they did not pass through 
bacteriological filters. Some of the cells were small 
enough to pass through such filters as was shown by elec- 
tron photomicrographs. 

It was concluded that these organisms may be consid- 
ered to be pleuropneumonia-like organisms since their 
morphological characteristics both of colonial and individ- 
ual forms were typical of pleuropneumonia-like organisms. 
However, it was shown serologically that the organisms 
were related to each other and that two of them suggested 
some relationship to Corynebacterium pseudodiphthericum, 
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Green. This organism is also highly pleomorphic and 
resembles pleuropneumonia-like organisms morphologi- 
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THE DEVELOPMENT OF A METHOD FOR THE 
DETECTION OF STARTER INHIBITORY 
SUBSTANCES IN MILK AND THE 
DETERMINATION OF THE INCIDENCE OF 
LACTIC STARTER INHIBITORY SUBSTANCES 
IN THE MILK SUPPLY OF WISCONSIN 


(Publication No. 18,428) 


Charles Edward Neal, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Associate Professor Harold Edward Calbert 


Since the introduction of antibiotics for the treatment 
of bovine mastitis, there has been a need for a simple test 
for detection of these compounds in the milk received by 
dairy plants manufacturing fermented dairy products. A 
simple biological test that requires only two and one half 
hours to perform has been developed for the detection of 
antibiotics in milk. The test is based on the inhibition of 
the reduction of a tetrazolium salt to formazan in the pres- 
ence of an antibiotic sensitive test culture. 

The concentration of antibiotics detected in milk using 
2,3,5-triphenyltetrazolium chloride (TTC) and Streptococ- 
cus thermophilus as a test culture was as follows: 
penicillin —- 0.04 unit per ml., aureomycin - 0.2 ¥ per ml., 
terramycin — 0.25 ¥ per ml., streptomycin — 4.2 Y per 
ml, Several mixed strain lactic cultures were used as test 
cultures. The lactic cultures were all less sensitive in 
detection of antibiotics than S. thermophilus, except for the 
detection of streptomycin. — 

Sanitizing agents and milk from mastitis infected cows 
showed inhibition toward S.thermophilus in the test at 
varying degrees. The influence of culture variation, vari- 
ation in test procedures, and oxidation-reduction potential 
changes during the test have been discussed. 

A limited survey has been made of Columbia, Dane, 

Dodge, and Manitowoc counties of Wisconsin to determine 
the incidence of lactic starter inhibitory substances in 
milk, The samples were collected during March, April, 
May, June of 1954, and November and December 1955. 
The samples collected in 1954 were tested by the starter 
activity method to determine starter inhibition, and those 
samples taken in 1955 were tested by the 2,3,5-triphenyl- 
tetrazolium chloride (TTC) test. 

The milk samples tested by the starter activity method 
had the following inhibitory characteristics: All plants 
sampled, 3.9 percent mild inhibition; 0.4 percent strong 
inhibition. Cheese factories sample, 4.7 percent mild 
inhibition; 0.8 percent strong inhibition. Grade “A” fluid 
milk plants sampled, 3.9 percent mild inhibition; none with 
strong inhibition. Samples collected in March-April had 
6.0 percent and May-June had 1.7 percent expressing in- 
hibitory characteristics. Dodge county had the highest 
incidence of starter inhibitory substances in the milk sup- 
ply with 9.3 percent of the samples showing this charac- 
teristic. The plants sampled in Dodge county were pre- 
dominately cheese factories. 

















The samples tested by the TTC test had the following 
inhibitory characteristics: All plants sampled, 2.4 per- 
cent showed strong inhibition; 6.3 percent mild inhibition. 
Cheese factories sampled, 2.7 percent strong inhibition; 
6.9 percent mild inhibition. Grade “A” fluid milk plants 
sampled, 2.2 percent strong inhibition; 5.7 percent mild 
inhibition, 

It was concluded that only under isolated instances 
would there appear enough antibiotics in the milk supply 
to cause serious difficulties when lactic starters are em- 
ployed. The incidence of starter inhibitory substances in 
milk received by cheese factories was greater than for the 
fluid milk plants that are under grade “A” milk inspection 
regulations. 

Procedures have been outlined for making a starter 
activity test using TTC reduction as an indication of po- 
tential lactic acid production. Sixteen lactic starters were 
compared when tested by three different methods. Data 
have been presented to compare developed acidity during 
Simulated cheese making, Horrall and Elliker starter ac- 
tivity test, and the TTC starter activity test for each cul- 
ture, 

It was not possible to correlate the reduction of the 
TTC by the lactic cultures with lactic acid production be- 
tween cultures. Each culture appeared to have its own 
characteristics for lactic acid production and TTC reduc- 
tion. 

The TTC starter activity test appeared to have possi- 
bilities for the determination of potential lactic acid pro- 
duction when a color standard has been established for an 
individual lactic culture. 
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STUDIES ON SPORULATION REQUIREMENTS 
OF BACILLUS COAGULANS VAR. 
THERMOACIDURANS IN SYNTHETIC MEDIA 


(Publication No. 18,206) 


Ali Touba, Ph.D. 
University of Illinois, 1956 








In this investigation, several previously described 
chemically defined media were evaluated for their ability 
to support abundant growth and good sporulation when six 
strains of Bacillus coagulans var. thermoacidurans were 
serially transferred in such media, The strains used were 
as follows: ATCC strain 8038, NCA strains 43P-1, 43P-2, 
and 2253; strain lb obtained from Dr. F. M. Clark, Univer- 
sity of Illinois, and strain 43P-N, which was considered to 
be a mutant of strain 43P-1. A synthetic medium contain- 
ing nine amino acids, seven vitamins, and several inorganic 
salts was selected. When two-percent Noble’s agar was 
added, all six strains sporulated satisfactorily in surface 
cultures. However, there was considerable variation in 
the sporulation ability of the several strains in shake cul- 
tures. In order to reconcile these differences, a morpho- 
logical and physiological characterization of the several 
strains were made and the identity of each as Bacillus 
coagulans var. thermoacidurans was re-established. It 
was found that the physiological differences between the 
strains were analogous to their nutritional and sporulation 
requirements. Since NCA strain 43P-2 proved to be more 
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exacting than the other strains, it was selected for addi- 
tional studies, both in shake culture and in agar slants. 

In the shake cultures, even though growth was good, the 
Organism sporulated very poorly in the basal synthetic 
media. Numerous attempts were made to improve sporu- 
lation by more vigorous control of conditions or by the ad- 
dition of other nutrients. While most experiments were 
essentially negative, it was finally found that the addition 
of various intermediates of the Krebs TCA cycle to the 
basal medium improved sporulation. The combinations of 
0.05 percent of L-malate and succinate and 0.05 percent of 
citrate and acetate, 0.1 percent pyruvate and lactate were 
the most effective in stimulating sporulation. 

In agar slant cultures, sporulation was abundant. Such 
cultures therefore provided a system to investigate the 
effect of various ions, vitamins, and amino acids. The 
Omission of manganese from the medium stimulated the 
production of filamentous cells and completely suppressed 
sporulation. It was demonstrated that folic acid and 
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p-amino-benzoic acid markedly stimulated sporulation; 
whereas, thiamine, biotin, niacin, pantothenic acid, pyrid- 
oxine, and riboflavin were essentially without effect. X- 
methylfolic acid or sulfanilamide failed to competitively 
inhibit the stimulatory effect of folic acid or that of p- 
amino-benzoic acid. Purines, pyrimidines, or nucleic 
acids, when substituted for folic acid, produced only a part 
of the stimulation provided by folic acid. 

The initial experiments on the amino acids require- 
ments for sporulation suggested that the organism had a 
requirement of L-cystine and L-methionine over that 
needed for growth. However, subsequent experiments 
demonstrated that the synthetic medium was lacking in 
sulfur and that when sufficient inorganic sulfur was added 
in the form of sulfate ion, the apparent requirement for 


-L-cystine or L-methionine was overcome. These results 


indicated that the sulfur requirement for sporulation was 
greater than that needed for abundant vegetative growth. 
86 pages. $1.50. Mic 56-2820 
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EFFECT OF THE Pp’ ALLELE IN HOMOZYGOUS 
AND HETEROZYGOUS CONDITION ON 
MUTATIONS TO RED AND TO LIGHT 

VARIEGATED PERICARP IN MAIZE 


(Publication No. 18,382) 


Robert Irwin Brawn, Ph.D. 
The University of Wisconsin, 1956 
Supervisor: Professor R. A. Brink 

The rate of somatic mutation of the variegated pericarp 
allele (P””) to red (P**) is much lower in homozygous 
PYY/PVYY than in heterozygous P’Y/P“™ plants. The Mod- 
ulator hypothesis of Brink and Nilan assumes that loss of 
Mp from PYY (medium variegated pericarp) to give red 
frequently is accompanied by the transposition of Mp to 
another chromosome site. This transposed Modulator 
(tr-Mp) when present in the nucleus with an unchanged 
Ppyy (i.e., P™™Mp) allele gives the light variegated pericarp 
phenotype. It would be expected on this hypothesis that the 
difference in frequency of light variegateds among the off- 
spring of homozygous and heterozygous medium variegateds 
would be parallel to the difference in frequency of reds if 
reimplantation of Mp at another chromosome site is regu- 
larly associated with the loss of Modulator from the P 
locus. An experiment was designed to test this relation- 
ship. 

A PVYY allele of common, origin was incorporated into 
the yellow dent inbreds W22 and W23 (P“*, colorless per- 
icarp, red cob). Fifth backcross generation PYY/P* 
plants in both the W22 and W23 series were selfed to pro- 
vide homozygous variegated (variegated cob) and heterozy- 
gous variegated (red cob) plants. Both classes of plants 
were then pollinated with P“™ (colorless pericarp and cob). 
The progeny from the PYY/P’” x P“™” and P’*/P¥* x P”™” 





matings were classified for pericarp phenotype into me- 
dium variegated, light variegated, very light variegated, 
orange variegated, self red, near self red, colorless peri- 
carp and cob, and, in the progeny of heterozygotes, into 
colorless pericarp, red cob as well. 

In the W23 inbred series, mutations to red (P**) were 
about twice as frequent, per PY” allele, in the progeny of 
PYY/PW® heterozygotes (10.14%) as in the progeny of 
PYY/PYY homozygotes (4.45%), confirming earlier observa- 
tions. It was found that the same relationship exists also 
for mutation to light variegated; per P” allele in the par- 
ent, about twice as many light variegateds appear among 
the offspring of heterozygotes (8.12%) as among the off- 
spring of homozygotes (4.96%).. 

The same PYVY allele shows a markedly lower rate of 
change to both red and light variegated in inbred W22 back- 
ground than in inbred W23 background. Furthermore, the 
frequencies of reds and light variegateds are the same 
(about 2%), per PYY allele in the parent, in the progeny of 
homozygotes and heterozygotes, and thus no effect of het- 
erozygosity on mutation rate is evident. The discrepan- 
cies between the W22 and W23 results and their bearing on 
the Modulator theory are discussed. 

Mutations of PY” to very light variegated, orange varie- 
gated, and colorless pericarp and cob are recorded in the 
progenies of both homozygous and heterozygous variegated 
plants. Their origin as primary mutant types'in the muta- 
tional spectrum of the variegated gene is considered. 

Analysis of the data suggests that loss of Mp from the 
P locus in both inbred backgrounds is regularly followed 
by its appearance at a different chromosomal site, Fur- 
thermore, since the frequency of light variegateds is about 
the same as the frequency of reds in each of the respective 
genetic backgrounds, it appears as if the loss of Mp from 
PY” to give ptr is followed by its passage to the daughter 
cell receiving the unchanged PY’. When this light 
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variegated somatic tissue forms spores the Mp is nearly 
always included with the unchanged P”” chromosome. 
Mechanisms which could be responsible for this non- 
random transposition of Modulator are discussed. 

76 pages. $1.50. Mic 56-2821 





STOCHASTIC PROCESSES IN 
POPULATION GENETICS 


(Publication No. 18,413) 


Motoo Kimura, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor James F, Crow 


From the standpoint of population genetics, the most 
elementary step in evolution is the change in (relative) 
gene frequency. The simplest approach to this problem is 
to treat this process as if it were deterministic. In natural 
populations, however, there are various factors which 
make the process stochastic. Among these, random sam- 
pling of gametes and random fluctuation of selection inten- 
sities are most important. Though various types of sto- 
chastic processes are involved in population genetics, the 
most important is the Markov process which Kolmogorov 
termed stochastically definite. Furthermore, most of the 
evolutionary processes in nature are such that they may be 
treated as continuous processes with good approximation. 

The main part of the present thesis is devoted to an 
investigation of the processes of change in gene frequency 
by the partial differential equation method based on a con- 
tinuous model of generation time. The simplest situation 
is the process of random drift involving a pair of alleles 
in which mutation, migration and selection are absent. 

The law of change in the moments of the distribution has 
been obtained for a discrete model. This allows us to cal- 
culate the probabilities of fixation and loss of the gene by 
passing to the continuous model. Independently, an exact 
solution can be worked out by the partial differential equa- 
tion method and the result agrees with that obtained by the 
moment method. The problem of random drift in a multi- 
allelic locus is much more complicated and an exact solu- 
tion has been obtained only for the case of three alleles. 
For an arbitrary number of alleles, however, an asymp- 
totic theory has been developed which leads to a simple 
theorem describing a state of steady decay. 

Introduction of mutation and migration (linear pres- 
sures) makes the situation less simple. Studies of the law 
of change in moments have led to a solution which is 
equivalent to the reflecting barrier solution of the corre- 
sponding partial differential equation. From the stand- 
point of evolution the effect of natural selection based on 
fitness of individual genotypes is of great importance. The 
process of genic selection in a finite population (interac- 
tion of genic selection and random drift) has been studied 
and an exact solution has been worked out in terms of ob- 
late spheroidal wave functions. From this we can obtain 
the rate of fixation and probability distribution for a state 
of steady decay. A method has been developed to handle 
the case of complete dominance and a series expansion in 
terms of selection intensity and population size has been 
obtained to express the rate of decay. 















































The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 


Random fluctuation of selection intensity from genera- 
tion to generation is another important factor to be con- 
sidered. The simplest case is that of a pair of alleles 
lacking dominance in which genes are neutral in the sense 
of long term average. This leads to the mathematically 
interesting behavior of “quasi-fixation” and “loss.” When 
the average fitness of the alleles are not equal, an approx- 
imate solution has been presented. 

Throughout this thesis I have tried to develop a consist- 
ent application of the Fokker-Planck (Kolmogorov forward) 
equation to population genetics. The thesis also contains 
a chapter on the effect of random fluctuation of migration 
rate and one on the fate of an individual mutant gene. 

The problem of the steady state gene frequency distri- 
bution occupies a central position in the statistical theory 
of evolution. Wright has made a major contribution in this 
problem and has derived a general formula for the case of 
a pair of alleles. In the last section of this thesis, an ex- 
tension of Wright’s formula to cover multiple alleles and 
multiple loci has been presented for the first time. 

75 pages. $1.50. Mic 56-2822 


RADIATION INDUCED DOMINANT LETHAL 
MUTATIONS IN THE HONEY BEE 


(Publication No. 18,420) 


William Roscoe Lee, Jr., Ph.D. 
The University of Wisconsin, 1956 


Supervisors: Professors James F. Crow and 
C, L. Farrar 


Dominant lethal mutations induced in honey bee sper- 
matozoa can be detected because a queen will normally 
lay fertilized eggs (which develop into females) in worker 
size cells and unfertilized eggs (which develop into mal@s) 
in drone cells. However, a queen with an inadequate supply 
of semen or with inviable spermatozoa in her spermatheca 
will lay unfertilized eggs in worker cells; thus the finding 
of drones in worker cells provides a simple criteria for 
detecting improper fertilization. 

Egg viability was determined by observing the percent- 
age which developed into larvae. The eggs were removed 
from the queens, counted, and placed in a test colony. 


These colonies had been manipulated to consist of a nor- 


mal population of adult bees, sealed brood, and queen, but 
with no unsealed brood except that which developed from 
the test eggs. This procedure gave results with high re- 
producibility. | 

Haploid males, irradiated with gamma radiation from 
cobalt®®, were used for artificial insemination of unrelated 
queens. Viability of eggs layed in worker cells decreased 
with increasing dosages until virtually no eggs hatched at 
a dose of 10,900 r; however, dosages of 34,000 r and over 
produced an increase in egg hatchability but all of the prog- 
eny developed into males, indicating inviable sperm. It 
was concluded that the decrease in viability of eggs layed 
in worker cells over controls was due to dominant lethals 
because: (1) honey bee eggs normally hatch whether fer- 
tilized or not, and (2) there was a several fold difference 
between the 100% dominant lethal dose and the sperm in- 
activation dose. 
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Nearly all of the dominant lethals caused death in the 
egg stage. 

The percentage of radiation induced dominant lethals 
remained constant for a period of a year in sperm stored 
in the spermatheca of queens. 

There was no significant fractionation effect, the per- 
centage of dominant lethals being the same when 2,000 r 
was given in a continuous dose as when given in two equal 
fractions separated by either one or four hours. 

The curve relating dominant lethals to dose is in quan- 
titative agreement with those of Drosophila and Habrobra- 
con. It shows a highly significant departure from linearity 
(after correction for natural mortality and saturation), but 
approaches linearity at low doses. This is consistent with 
the hypothesis that dominant lethals are due primarily to 
single chromosome breaks at low doses and multiple break 
phenomena at higher doses. : 
76 pages. $1.50. Mic 56-2823 


THE INHERITANCE OF CERTAIN SOURCES OF 
FERTILITY RESTORATION IN THE TEXAS 
TYPE OF CYTOPLASMIC MALE. 

‘ STERILITY IN ZEA MAYS 


(Publication No. 17,867) 


Duane Bernard Linden, Ph.D. 
University of Minnesota, 1956 





Adviser: Emmett Pinnell 


Various sources of fertility restoration factors for the 
Texas type of cytoplasmic male sterility have been found. 
A thorough study of the mode of inheritance of each should 
be made before it is utilized. Information as to the number 
of factors involved and the effect of environment on their 
expression is important in deciding whether they should be 
included in a breeding program. Four sources of fertility 
restoration in the Texas type of cytoplasmic male sterility 
were included in this investigation. 

Inbred A293 was studied in the F, and F, of four 
crosses in Texas sterile cytoplasm and in the F, with one 
of them. In each of the four crosses a single dominant 
gene controlled complete fertility. The crosses were 
grown in different years and were planted at two dates in — 
each year. The expression of this gene was very stable in 
the various genetic backgrounds, in different seasons, and 
in different generations of inbreeding. 

The use of translocations was selected as a method for 
locating the fertility restoration factor of A293. A series 
of 14 translocations marking the arms of the 10 corn chro- 
mosomes was used. The data from the linkage tests with 
the translocation stocks showed linkage with two translo- 
cations, 1-3(5982-2) and 1-3(5883-1). The first one had 
breaks in the short arm of chromosome one and the long 
arm of chromosome three and the other also had a break 
in the short arm of chromosome one but had the second 
break position in the short arm of chromosome three. 
Since the fertility restoring ability of A293 has been attrib- 
uted to a single dominant factor, these data indicate that it 
is located in the short arm of chromosome one. Recombi- 
nation values for the two break points place the gene be- 
yond .77 of the distance from the centromere to the end of 
the short arm of chromosome one. 
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Inbred Tx127C was studied in two sets of testcrosses 
and in both groups it segregated for a single major fer- 
tility restorer gene. 

Inbred A71 was studied in the F, and F, generations in 
crosses with A73!., These crosses were planted in differ - 
ent years and at two dates in the same year. They were 
thus subjected to different environmental conditions. No 
attempt was made to determine the number of genes in- 
volved, but the restoring ability of A71 appeared to be 
controlled by several minor genes whose expression may 
be influenced by the environment. The environmental ef- 
fect may be a delay in the expression of the character, an 
interaction so that identical genotype have different pheno- 
types, a suppression of the expression of the character so 


that different genotypes do not have different phenotypes or 
possibly a combination of these. The difficulty in recog- 


nizing genotypes and the unstable nature of the expression 
of the character make the A71 source of fertility restora- 
tion unfit for use in commercial production. 

Various crosses involving the M14 source of fertility 
restoration were studied but the genetic nature of this 
source could not be determined. Segregating progenies 
are greatly influenced in their expression by the environ- 
ment. 88 pages. $1.50. Mic 56-2824 


THE COMPARATIVE MORPHOLOGY OF THE 
THORAX OF TWO SPECIES OF INSECTS 


(Publication No. 17,730) 


Ryuichi Matsuda, Ph.D. 
Stanford University, 1956 


Under the above title two morphologically important 
species of insects, Agulla adnixa (Hagen) and Blattella 
germanica (L.), which represent the most primitive orders 
within each of the two major groups of insects i.e., the 
Neuropteroid and the Orthopteroid insects, were studied 
in an attempt to elucidate the basic organization of the 
thorax of pterygote insects. 

The problems with which the present study is mainly 
concerned are interpretation of the pleurosternal region 
of the insect thorax based on external structure and mus- 
culature, and the problem of segmentation of the thorax 
based on innervation. The consideration of these three 
systems — skeletal, muscular, and nervous — are then 
considered as a whole and correlated. 

As to the interpretation of the pleurosternal region of 
the insect thorax there are two theories, the one held by 
Ferris and the other by Snodgrass and Weber, The former 
assumes the absence of the primary basisternum and 
seeks the primitive organization of the pleurosternal re- 
gion in the Neuropteroid insects; and the latter assumes 
the presence of the primary basisternum, and considers 
the thorax of Orthopteroid insects as primitive. 

The comparative study of the external structure of 
these two species has revealed that there is no basic differ- 
ence in the external organization in the pleurosternal re- 
gion between the representatives of the two major groups 
of insects except for the presence of the sternum in the 
Blattaria if we start our interpretation from the theory 
put forward by Ferris. But if we follow the conventional 
concepts which assumes the presence indefinably of the 
sternal element on the ventral side of the thorax in 








The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





ir - 


%. 





BIOLOGY-GENETICS 1781 





— 


Neuropteroid insects, the homology of this region between 
the two major groups of insects becomes increasingly dif- 
ficult and obscure. 

The comparative study of the musculature between the 
two species and careful reference to pertinent literature 
have shown that there is no such muscle as the primary 
noto-basisternal muscle in the whole groups of insects in- 
cluding the Apterygota. This substantiates the theory pos- 
tulated by Ferris. As a consequence of the result gained 
from the study of external structure and musculature, a 
new hypothetical scheme of the dorso-ventral musculature 
of pterygote insects was postulated in this study, in which 
the noto-basisternal muscle was dropped off from the old 
scheme by Weber(1928), and the presence of the 
katapleuro-coxal muscle was postulated. 

The study of innervation of muscles in both species and 
reference to pertinent literature has led to the conclusion 
that the dorsal cervical sclerite in Blattella germanica (L.) 
and the lateral jugular membrane in Agulla adnixa (Hagen) 
are a part of the head, and the gular sclerite in Blattella 
germanica (L.) and the postgula in Agulla adnixa (Hagen) 
are also a part of the head. It is only the ventral cervical 
sclerite that can be assigned to the thorax, 

In the course of study of innervation difficulties were 
experienced in determining the segmentation of the thorax 
on the basis of innervation due to the presence of inter- 
calary nerves and to fusion of nerves. Difficulties were 
also experienced in homologizing the muscles between 
those of the prothorax and those of the pterothorax due to 
double innervation of some prothoracic muscles. Indica- 
tion was noted, however, that the homology of muscles on 
the basis of innervation would eventually become possible 
by comparative study of the nervous system in a series of 
forms. 

In the present study the morphological nature of the 
musculature was explicitly expressed. It was conceived 
that the musculature is a plastic system; it can shift its 
insertion as well as its origin within a certain limit; there- 
fore, innervation can be the basis for homology of the mus- 
culature, but can not be the basis for the homology of 
sclerite. In comparative morphology there are two levels 
of study before we can arrive at the homology of external 
structures, 67 pages. $1.50: Mic 56-2825 











ECOLOGY OF THE NORTH POLAR PACK ICE 
(Publication No, 17,747) 


Norman Joseph Wilimovsky, Ph.D. 
Stanford University, 1956 


The purpose of this contribution has been to show that 
the polar pack ice is not a desert, but provides an ecologi- 
cal niche that supports a small but distinctive biota, and to 
delimit the ecological factors which determine the relative 
success of the populations. 

The field investigations were conducted over a 
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four-year period in the waters north of Alaska. Materials 
and data were collected during allseasons. Techniques were 
modified to meet the requirements of Arctic conditions. 

In order to establish the factors influencing the biota it 
was necessary to review some of the environmental charac- 
teristics of the polar basin. 

The results of the study indicated the nature of the 
cryobiota (= ice life) and its interdependence as well as its 
relationship to North Polar pack ice. Rather than being a 
pelagic habitat, as might be expected from its distribution, 
the pack ice was found to serve as a littoral or neritic en- 
vironment, The life cycle of the cryobiota finds its base 
in the sea. The phytoplankton, relatively abundant in the 
proximity of ice during open water periods, indirectly 
gains nutrients from material adsorbed on the water-ice 
interfaces. The localized phytoplankton blooms inaugu- 
rated by the opening of the ice cover and influx of abundant 
light are followed by climaxes of the zooplankton, These 
latter populations, largely composed of crustacea, serve 
as the food base for polar cod and seal (in summer) and to 
a lesser extent for the birds. and even the Arctic fox, The 
seal also feeds upon polar cod (in winter) and serves as 
the dietary staple for the polar bear, Birds and occasion- 
ally fox also make use of this fish as food. Remains of the 
seal abandoned by the bear are utilized by both fox and 
birds. 

A fascinating feature of this food cycle is that it is as- 
sociated only with particular types of ice. 

Young ice (that is, not older than one year), did not 
possess the ecological requirements necessary for the 
basic marine members of the ice community. In the case 
of old ice, brash ice, blocks and other smaller pieces did 
not attract any sizable quantities of life, whereas large 
blocks, bergy bits, field ice and the polar pack were al- 


' ways found to have a characteristic cryobiota. 


Various explanations for the apparent abundance of life 
in the vicinity of ice have been offered including the sup- 
posed favorable physiological effect of the trihydrol poly- 
mer in ice-melt water. Without questioning the growth 
stimulating effect of ice-melt waters, evidence is sum- 
marized to show that this concept is untenable. However, 
data are presented to show that the ice-melt water con- 
tains a relatively high concentration of organic nutrients 
which is responsible for the greater productivity observed 
in the vicinity of old ice. Determination of the amount of 
colloidal or otherwise finely particulate organic and inor- 
ganic detritus suspended in water served to provide an 
index of productivity. It was found that this material was 
adsorbed to the water-ice interface and the amount ad- 
sorbed was relatively proportional to the age of the ice. 
Thus the nutrient base became concentrated on old ice 
floes and was liberated during break-up and subsequent 
melting periods. These nutrient laden, old floes provided 
the nucleus about which the biota was concentrated. 

The ice cover of the Arctic basin serves as a reser- 
voir of nutrients which, when released, flow southward, 
and upon mixing with more temperate waters support a 
maximum biotic productivity. 

109 pages. $1.50. Mic 56-2826 
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THE BIOTIC COMMUNITIES OF 
GREENBROOK SANCTUARY 


(Publication No. 18,462) 


Stephen Collins, Ph.D. 
Rutgers University, 1956 


Greenbrook Sanctuary is a small tract on top of the 
Palisades in the New Jersey section of the Palisades Inter- 
state Park. The Palisades form the eastern edge of a dia- 
base sill on the glaciated Piedmont and overlook the Hud- 
son River. Early history indicates that the land use in the 
area was essentially as follows: 

Up to 1650: Periodic burning of the forests by Indians 

1650 to 1750: Palisades forest serving as a source of 

lumber and fuel 

1750 to 1860; Clear-cutting of the forest for fuel; 

logging 

1860 to 1900: Quarrying and blasting of the cliff face; 

use of the cliff edge for residences 

1900 to present: Formation of the Palisades Interstate 

Park to stop defacement of the cliffs by blasting; 
designation of the Greenbrook area as a sanctuary 
and subsequent development of a pond, and five and 
one-half miles of trails. 

An oak community dominates the sanctuary forest, con- 
sisting of red oak and associated hardwoods such as black 
_ birch, sugar maple, white oak and tulip tree. This com- 
munity can be considered a matrix for the other six com- 
munities of the area. Maple-leaved viburnum dominates 
the shrub layer, but numerous climbers (chiefly wild grape) 
are also important and indicate the extent of openings in 
this forest. Sprouting of oaks following cutting and burn- 
ing accounts for the importance of the oak element which 
is becoming less important today. 

A hemlock-hardwoods community has a single outstand- 
ing species, the hemlock, and occupies the northern, more 
rugged half of the sanctuary. Red oak and black birch are 
important associates, Maple-leaved viburnum dominates 
the shrub layer. The dense canopy results from the 
growth of shade tolerant species into it and the expansion 
of this community in general has followed a decrease in 
burning. 

Swamp and streamside communities have red oak, red 
maple, sugar maple, ash, American elm and sweet gum 
participating in the canopy. Trees less typical of swamps 
occupy the margin of these communities. Spicebush greatly 
dominates the shrub layer beneath a rather open canopy. 

The cliff edge community occupies the thin soils on the 
sunny cliff margin. Zonation of plants is similar to that of 
the edge of an abandoned field and species with high light 
requirements are found there. 

Talus communities, with their distinctive rocky sub- 
strate, have black birch and chestnut oak on their upper 
margins where percolation of water is rapid. Plants with 
higher moisture demands are found at the base of such slopes. 

Vine communities , dominated by wild grape, have 
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developed in storm-created openings. There appears to 
be no limit to their expansion in openings as long as fire 
is kept out of the woods. 

Disturbed communities are recognized as areas where 
man has destroyed one or more of the natural layers of 
vegetation. Fundamentally, no area of the sanctuary is 
undisturbed because of the long history of human use. 

Three factors which are more or less related to each 
other and to the forests of the sanctuary are windstorms, 
fires and animals. The selective operation of these three 
factors may influence future forest composition. The thin 
soils and dry forest provide conditions favorable to wind 
and fire damage. A single storm destroyed nearly 20% of 
the larger trees, toppling 65% and snapping 35%. Fire 
wounds predispose trees to later snapping by winds. Fire 
also influences the feeding habits of browsing animals. 
Deer and rabbits are a conspicuous influence because of 
their browsing on woody plants during the dormant season, 

Transplanting of native plants and management of vege- 
tation by cutting and herbicides are possible methods for 
diversifying the sanctuary and increasing and maintaining 
habitat types. 350 pages. $4.50. Mic 56-2827 


QUANTITATIVE VEGETATIONAL STUDIES ON 
SLOPES OF CONTRASTING EXPOSURE 
IN NORTHERN NEW JERSEY 


(Publication No. 18,468) 


Ernest Scovell Hamilton, Ph.D. 
Rutgers University, 1956 - 


The study has as its objective the determination of 
whether the contrasting environments of north and south 
facing slopes of small valleys result in consistent life- 
form spectra. This implies the testing of the sensitivity 
of this method of using the vegetation as an indicator. 

Seven valleys with contrasting north and south facing 
slopes and one with contrasting east and west facing 
slopes were selected. Three parallel transects were es- 
tablished, extending up from the base of each slope to a 
minimum of 80 and a maximum of 100 meters, depending 
on the height of the uniform slope. Along each transect, 
everstory, understory, and shrub cover were measured by 
the line intercept method. The herbaceous and bryophytic 
layers were sampled using 1/2 by 2 meter quadrats spaced 
every 9 meters. 

Life-form spectra of the vascular plants and growth- 
form spectra of the bryophytes have been constructed by 
using species lists (flora) and by using cover contributed 
by the various life-forms. Vegetational differences be- 
tween the slopes are compared by layers. 

The composite vegetational differences for north and 
south slopes indicate an increasing magnitude of differ - 
ence in the lower layers. These differences, however, 
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are not nearly as pronounced as that reported for ridge 
slopes. Instead, the data indicate four distinct types: 

(1) Valleys in which there is a pronounced maximum of 
vegetational difference in the bryophytic layer; (2) valleys 
in which there is a pronounced maximum of vegetational 
differences in the herb layer; (3) valleys in which there is 
a pronounced maximum of vegetational difference in the 
shrub layer; and (4) valleys in which there is little differ - 
ence between the lower layers of vegetation. These differ- 
ences are probably due to such factors as ventilation, 

width and profile of individual valleys, degree and variation 
in direction of slope, etc. 

The life-form spectra compiled from species lists do 
not show a clear cut difference between the north and south 
facing slopes of the small valleys studied that is definitely 
in keeping with Raunkiaer’s hypothesis. As with other pub- 
lished spectra, the cryptophytes contribute a higher per- 
centage on north facing slopes. The results of applying 
cover data to the construction of life-form spectra, how- 
ever, reveal pronounced differences between the slopes. 
Noticeable is the higher percentage of cryptophytes on the 
south facing slopes. The higher proportion of plants with 
the more protected perennating buds on these slopes facing 
slopes indicates a more extreme south slope environment 
and is consistent with Raunkiaer’s hypothesis. This shift 
of emphasis in the spectra based on cover measurements 
gives further evidence for the value of the use of cover in 
the construction of life-form spectra. 

If bryophytic growth-forms are to be of value in inter- 
preting environmental relationships, a logical spectrum 
must be formulated. It is believed such a spectrum is 
here proposed, The spectrum is based upon the difference 
in development on the contrasting north and south facing 
slopes exhibited by the forms recorded in the quadrats. 

The various forms are arranged in order from those which 
appear least capable of tolerating xeric environmental 
conditions to those which appear most capable of enduring 
these conditions. 

It is recognized that the physical conditions of the sub- 
stratum enter into the interrelations between type of 
growth-form and the complex of environmental conditions 
resulting from contrasting slope exposures. It is also 
recognized that minor features of slope topography exert 
an influence on the nature of community structure. Never- 
theless, the results susbtantiate the basic hypothesis that 
the overall contrasting environments of north and south 
facing slopes result in contrasting bryophytic growth- 
forms, 102 pages. $1.50. Mic 56-2828 


RADISH MOSAIC VIRUSES 
(Publication No. 18,405) 


James Charles Horton, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Glenn S. Pound 


Most of the aphid-transmissible crucifer viruses have 
been placed by means of host range, temperature relations, 
and physical properties in 2 unrelated groups: Turnip 
virus 1 and Cauliflower virus 1. The radish mosaic virus 
described by Tompkins and by Severin and Tompkins 





exhibited some characters which made placement of this 
virus in either of these groups difficult, and offered a: 
basis for the erection of a third group: Radish virus 1. 

In this study the radish mosaic virus of Severin and 
Tompkins (herein referred to as RMV 1), other radish 
mosaic isolates (herein referred to as RMV 2, RMV 3, 
RMV 4, RMV 5, and RMV 6) were compared with a known 
strain of Cauliflower virus 1 (herein referred to as CBV) 
and known strains of Turnip virus 1 (herein referred to as 
CAV and CBRV) on a number of cruciferous and non- 
cruciferous hosts at constant air temperatures of 16° and 
28° C. 

The results showed that RMV 1, RMV 3, and CBV pro- 
duced symptoms of persistent veinclearing and yellow and 
green veinbanding on radish and other hosts. The symp- 
toms produced on radish paralleled those described by 
Severin and Tompkins, but differed sharply with the mot- 
tle reported earlier by Tompkins. The host range of these 
3 viruses was restricted to the Cruciferae. Isolates RMV 
2, RMV 4, RMV 5, RMV 6, CAV, and CBRV produced a 
prominent mottle and necrotic or chlorotic spots on both 
cruciferous and non-cruciferous hosts. On certain varie- 
ties of tobacco these viruses could be differentiated by the 
character of the necrotic or chlorotic spots, or by the ab- 
sence of symptoms. Further differentiation by the severity 
of symptoms produced on certain hosts at a specific tem- 
perature was possible. | 

Thermal inactivation points were determined by heat- 
ing extracted sap for 10 minutes at temperatures of 50°- 
80° C., and testing the treated extract on radish plants. 
The results showed that RMV 1, RMV 3, and CBV were 
inactivated between 70° -80° C., whereas all the other vi- 
ruses were inactivated between 60°-65° C. 

Aphid transmission experiments were conducted by 
feeding lots of 25 or 50 aphids on infected radish after a 
2-hour starvation period, and testing each lot of aphids on 
a single radish plant, All viruses were transmitted by the 
green peach aphid (Myzus persicae) and by the cabbage 
aphid (Brevicoryne brassicae). 

The ability of viruses RMV 1, RMV 2, RMV 3, RMV 4, 
RMV 5, RMV 6, and CBV to immunize plants of rape 
against CAV or CBRV was tested. Also, immunization of 
Nicotiana multivalvis by RMV 2, RMV 4, RMV 5, and 
RMV 6 against invasion of CBRV was tested. Assays, 
from plants in which cross protection was studied, were 
made to Nicotiana glutinosa on which differential symptoms 
occurred. RMV 1, RMV 3, and CBV did not immunize 
against either CAV or CBRV. In both rape and N. multi- 
valvis, RMV 2, RMV 4, RMV 5, and RMV 6 did cross pro- 
tect against CAV or CBRV. 

Many attempts were made at purification without suc- 
cess. Occasional particles conforming to the particle 
descriptions of viruses of these groups were found in very 
low numbers, It is postulated that the configuration of the 
2 groups probably is quite different, thus lending credence 
to Takahashi’s suggestion of particle morphology as a 
basis of classification of crucifer viruses. 

On the basis of these results, it was concluded that the 
virus (RMV 1) used by Severin and Tompkins and by 
Takahashi was not the same as the virus described by 
Tompkins in 1939, but that it was a strain of Cauliflower 
virus 1. The properties of the virus originally described 
by Tompkins justify its inclusion in the Turnip virus l 
group until more distinct differences in its properties in 
relation to those of Turnip virus 1 are found, Since 
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Sylvester’s suggestion of a third group (Radish virus 1) is 
based largely on the results obtained by Severin and 

Tompkins and by Takahashi, the proposal of a third group 
is no longer justified. 62 pages. $1.50. Mic 56-2829 


THE EFFECTS OF CHRONIC GAMMA 
RADIATION UPON TWO SPECIES OF NICOTIANA 
AND THEIR INTERSPECIFIC HYBRID: 

I, CHROMOSOMAL ABERRATIONS AND 
RADIATION SENSITIVITY 
II. MORPHOLOGICAL ABERRATIONS AND 
RADIATION SENSITIVITY 


(Publication No. 18,478) 


Newton Meiselman, Ph.D. 
Rutgers University, 1956 


Two species of tobacco, Nicotiana bigelovii and N. 
glauca, and the hybrid N. bigelovii x N. |. glauca were ex- 
posed to various dosages of chronic gamma radiation, 
varying from 37.5 to 375 r per day, in the Brookhaven 
National Laboratory gamma field. Gross morphological 
observations were made at intervals during the three 
month irradiation period, along with tissue collections for 
histological and cytological examination. Cytologically, it 
was found that there was no significant increase in chro- 
mosomal aberration with increasing time in the field after 
an initial 15 day exposure. Collections of 15, 21, and 39 
days exposure were ultimately selected for complete scor- 
ing of cytological aberration. It was ascertained for the 
three stocks that chromosomal aberrations, based on ana- 
phase bridge and fragment counts from leaf tissue, showed 
no significant increase within a species for successive 
collections at a particular dosage. Interspecific differences 
under irradiation were evident, however, with N. glauca 
the most stable in chromosome behavior, and the hybrid 
exhibiting the greatest instability and variability. The 
spontaneously occurring chromatin bridges in the hybrid 
did not account for the greater rate of increase in aberra- 
tion with increasing dosage in this stock over its parents. 
The percentage of chromosomal aberrations of N. bigelovii 
(2n=48) at each dosage was approximately twice that for 
N. glauca (2n=24) at the corresponding dosage, in contrast 
to the fact that morphologically the N. bigelovii was ap- 
parently far more stable under irradiation than N. glauca. 
Furthermore, N. bigelovii x N. glauca (2n=36) had approx- 
imately four times the rate of chromosomal aberration of 
N. glauca, when per cent of aberration was plotted against 
dose rate. 

Morphologically, N. bigelovii was found the most stable 
of the three stocks under irradiation. N. glauca, in con- 
trast to N. bigelovii, exhibited radiation effects after rel- 
atively short exposures, and at low dosages. The effects 
shown by N. glauca and the hybrid were a progressive re- 
duction in stem growth with increasing dosage, and a re- 
duction in leaf size. At the highest dosages, reduction in 
leaf size resulted in small, leaf-like protuberances on the 
foreshortened axillary shoots. N. i elovii was found to 
be relatively stable, morphologic: ugh the hybrid 
is spontaneously aberrant in its ot eaestliey: it was found 
to exhibit the greatest, morphological radiation sensitivity, 
as evidenced by the disorganization of shoot apices and 
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the production of multiple growth centers, The aberra- 
tions seen histologically in the hybrid also occurred in N, 
glauca, but to a lesser degree. Histological examination 
of irradiated plants indicated that an increase in radiation- 
induced aberrations was directly correlated with total 
dosage. Stem shortening was found for N. glauca and the 
hybrid to be proportional to the dose rate. Similarly, the 
degree of shortening of axillary shoots originally induced 
into activity by the radiation was dependent on dose rate. 
The apparent morphological and cytological instability 
of the hybrid under normal conditions seemed to be car- 
ried through to enhance the production of abnormalities in 
cell division and the growth pattern of these plants. Thus 
there may be some factor introduced through the N. glauca 
parent into the hybrid which makes it physiologically less 
stable, both under normal conditions and under irradiation, 
98 pages. $1.50. Mic 56-2830 











A CYTOLOGICAL ANALYSIS OF THE 
ANTIMETABOLITE ACTIVITY OF 
0-HYDROXYURACIL IN VICIA FABA ROOTS 


(Publication No. 18,447) 


Richard William Schreiber, Ph.D. 
The University of Wisconsin, 1956 





Supervisor: Robert E, Duncan 

The pyrimidine analog 5-hydroxyuracil has been re- 
ported to prevent growth in several lower organisms ap- 
parently by interfering with the metabolism of the pyrimi- 
dine uracil. The experiments in this study were designed 
to investigate in the roots of the broad bean, Vicia faba, 
the effects of 5-hydroxyuracil upon the cytological aspects 
of three processes: root elongation; mitosis; and desoxy- 
ribose nucleic acid (DNA) synthesis. 

In three experiments root elongation appeared to be 
randomly affected by the same concentration of 5-hydroxy- 
uracil: elongation was significantly stimulated in one ex- 
periment, significantly inhibited in another and unaffected 
in a third. 

Mitosis in the meristems of roots treated with 5- 
hydroxyuracil was significantly inhibited after 12 hours of 
treatment, was normal after 24 hours, was significantly 
inhibited after 36 hours and was normal after 48, 60 and 
72 hours. Uracil, thymine, uradine and thymidine were 
used in attempts to prevent the effects of 5-hydroxyuracil. 

In roots treated for 12 hours with 5-hydroxyuracil and 
either thymidine or uridine mitosis was occurring ata 
rate significantly higher than the rate found in roots 
treated for 12 hours with 5-hydroxyuracil alone. Inhibi- 
tion indices, which provide evidence for competitive in- 
hibition, were calculated from these data: 10 for 5- 
hydroxyuracil and thymidine; 1.5 for 5-hydroxyuracil and 
uridine. 

DNA was investigated by microphotometric measure- 
ment of Feulgen dye in individual nuclei of root meristems. 
By plotting the frequency of control nuclei against their 
content of Feulgen dye (DNA) the control pattern of DNA 
synthesis was established: a bimodal curve with equal 
peaks representing nuclei with the basic (2C) and with the 
doubled (4C) amount of DNA. 
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In roots treated for 6 hours with 5-hydroxyuracil alone 
a single heightened peak was evident in the 2C region. 
After 12 hours the 2C and 4C peaks were approximately 
equal, the pattern resembling that found in the control. 
After 24 hours a single heightened peak was evident in the 
intermediate (nuclei with more than 2C and less than 4C 
amounts of DNA) region of the curve. At 36 hours of treat- 
ment the 2C and 4C peaks were approximately equal. 

DNA patterns nearly identical to those found after 6, 12 
and 24 hours of treatment with 5-hydroxyuracil alone were 
found respectively after 6, 9 and 12 hours in roots treated 
with 5-hydroxyuracil and either thymidine or uridine. 

Thus treatment with 5-hydroxyuracil and either thymi- 
dine or uridine resulted in effects upon mitosis and upon 
DNA synthesis which were less severe than those which 
resulted from treatment with 5-hydroxyuracil alone. Thy- 
mine and uracil showed no detectable activity when used in 
combination with 5-hydroxyuracil. 

One explanation of these results, although by no means 
the only explanation, is that the basic effect of 5-hydroxy- 
uracil is an interference with DNA synthesis, an interfer- 
ence which results in subsequent fluctuations in the rate of 
mitosis. The competitive relationship found to exist be- 
tween 5-hydroxyuracil and thymidine is interpreted to in- 
dicate that 5-hydroxyuracil interfers with DNA synthesis 
by competitively preventing the utilization of thymidine in 
the synthesis. The ability of uridine to duplicate the ac- 
tivity of thymidine in overcoming the 5-hydroxyuracil in- 
terference with DNA synthesis is considered to result from 
the conversion Of uridine to thymidine. 

84 pages. $1.50. Mic 56-2831 


THE RELATIONSHIP OF ASPERGILLUS GLAUCUS 
TO THE DETERIORATION OF STORED WHEAT 


(Publication No. 17,884) 


John Francis Tuite, Ph.D. 
University of Minnesota, 1956 


Adviser: C. M. Christenser 


Tests of wheat seed collected from plants in the field 
at and after harvest, over a period of three years, and in- 
volving nearly 10,000 seeds, indicated that few seeds were 
invaded, before harvest, by those species of Aspergillus 
responsible for deterioration of stored grain. This was 





true even when the harvest season was moist, when the 
plants were lodged, or when the plants were left in the 
field for several weeks after the normal ripening period. 
Artificial inoculation of the heads of wheat with spores of 
common storage molds did not increase appreciably the 
amount of infection of the seed by these fungi. 

Inoculum of those species of Aspergillus known to be 
most involved in the deterioration of stored grain, was 
found to be very light in the air of wheat fields during the 
growing season or when the seed was harvested. The air 
in country elevators, however, contained up to a thou- 
sand spores of these fungi per cubic foot, and the air of 
terminal elevators contained up to several hundred thou- 
sand spores of these fungi per cubic foot. The principal 
source of inoculum evidently is material within the storage 
places themselves. 

Seeds that remain in the heads are invaded more slowly 
by these fungi than seed removed from the heads and kept 
under the same conditions of moisture and temperature. 

The number and kinds of storage molds present on 
seeds in 100 parcels of commercially stored wheat were 
determined. Aspergillus glaucus grew from approxi- _ 
mately 10 per cent of the seed, and about 10 per cent of 
the samples yielded more than 10,000 colonies of this 
fungus per gram of seed. The principal species of the A, 
glaucus group found were A. amstelodami, A. ruber, A. 
repens, and a member Of the A. restrictus series. Peni- 
cillium, A. flavus and A, candidus were found in lesser 
amounts than A, glaucus. 

Members of the A. glaucus group were able to invade 
wheat stored at moisture contents of 13.4-14 per cent, 
over a period of 9 months. At moisture contents in the 
seed of 14.4 to 16 per cent, A. amstelodami, A. repens, 
A. ruber, and A. restrictus invaded the germs of stored 
wheats and reduced the percentage of germination (in 
some cases very severely) over a period of several 
months, while the germination of the mold-free controls 
did not decrease significantly during the test. This 
proves conclusively that these fungi are primary para- 
sites of the living but dormant germ of stored grain, 
and suggests that they directly cause much of the de- 
terioration with which they are found associated in 
commercial grain bins. 

The numerous isolates of Aspergillus restrictus ob- 
tained from various samples of stored grain during the 
course of the study, appear to fall within the limits of the 
A. restrictus series, but appear to be distinct from all 
those species of this series that have so far been 
described. 99 pages. $1.50. Mic 56-2832 
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CHEMISTRY, GENERAL 


STUDIES ON SOME SUBSTITUTED 
1,10-PHENANTHROLINE DERIVATIVES 
AND RELATED COMPOUNDS AS METAL 
CHELATION REAGENTS 


(Publication No. 18,197) 


Alfred Ayars Schilt, Ph.D. 
University of Illinois, 1956 


The copper(I) and iron(II) chelates of approximately 40 
substituted 1,10-phenanthrolines were studied for the pur- 
pose of discovering outstanding colorimetric reagents 
either directly or through prognosis as revealed by the 
data. Substitutions for the hydrogens at various positions 
in 1,10-phenanthroline included cyclohexeno, cyclopenteno, 
benzeno, bromo, chloro, phenyl, propyl, amino, and hy- 
droxyl groups. The pH of formation, extractability, and 
solution stability of the complexes were evaluated after 
which the spectrophotometric constants were determined 
under conditions most favorable for maximum chelation. 
Suggestions for further study and for the synthesis of po- 
tentially useful derivatives were made on the basis of the 
information obtained. 

A new procedure for the colorimetric determination of 
iron in strong alkali was developed using 4,7-dihydroxy-l, 
10-phenanthroline, This outstanding reagent, character- 
ized by its applicability in concentrated alkali solutions, 
provides for the rapid and specific determination of trace 
amounts of iron in alkaline material. Variable factors 
such as cation and anion interferences, rate of chelation, 
and selection of most suitable reducing agent were studied, 
and application of the reagent to the determination of iron 
in glass sand was made. 

The chelation of iron(II) in alkaline solutions by substi- 
tuted 1,10-phenanthrolines was investigated because re- 
ported values of the dissociation constants for some 1,10- 
phenanthroline iron(II) chelates indicate that the upper pH 
limits for the formation of such complexes should be 
greater than previously observed. The discrepancies were 
found to result from the use of reducing agents such as 
hydrazine or hydroxylamine which are less effective as the 
PH increases. Application of sodium hydrosulfite, a re- 
ductant which increases in activity with increasing pH, 
extended the upper pH limit for maximum chelation into 
the strong alkaline region. Spectrophotometric determina- 
tion of instability constants for the iron(II) complexes of 
four derivatives of 1,10-phenanthroline was attempted, 
however the chelation reactions were so sluggish in ~trong 
alkaline solution that only comparat-;> results were ob- 
tained. 

The acid dissociation constants of forty substitution de- 
rivatives of 1,10-phenanthroline were measured in the 
system dioxane — water at 25°. A linear relationship 
which permits extrapolation of data to find pK, values in 
water for derivatives insoluble in water was shown to be 





obtained between pKa and percent dioxane in the range 
from 0 to 60 percent dioxane. The dependence of pK, 
values on composition of the solvent was found to be sim- 
ilar for most of the compounds studied. The Hammett 
substituent constants for methyl groups were shown to be 
additive for multiple methyl substitutions. The applica- 
tion of Hammett’s equation for the calculation of instabil- 
ity constants of metal complexes, in particular the Fe(II) 
complex with 1,10-phenanthroline derivatives, was dis- 
cussed, 

Four compounds, (A) 4,4'-diamino-2,2'-bipyridine, 
(B) 4,4'-diphenyl-2,2'-bipyridine, (C) 2,6-bis-(4-phenyl- 
2-pyridyl)-4-phenylpyridine, and (D) 2,6-bis-(6-phenyl-2- 
pyridyl)-4-phenylpyridine, were tested for color reactions 
with copper(I), cobalt(II), and iron(II) to evaluate their an- 
alytical significance. The highly colored complexes pro- 
duced by compounds A, B and C with iron(II), by com- 
pounds B and D with copper(I), and by compound C with 
cobalt(II) were studied spectrophotometrically. Compound 
C proved to be the most sensitive reagent yet discovered 
of its type for both iron and cobalt. The molar absorb- 
tivity of its iron(II) complex is 30,200 at 583 mu. The co- 
balt complex has a molar absorbtivity of 3,120 at 528 mu. 
Both complexes are extractable into chloroform-ethanol, 
thereby increasing the sensitivity of the color reaction, 
and are stable in such solution for long periods. Com- 
pound B compares favorably with 4,7-diphenyl-1,10- 
phenanthroline as a sensitive reagent for iron. The 
results of this study affirm the conviction that phenyl sub- 
stituents, when present at positions para to the nitrogen 
ring atoms, produce the most favorable spectrophotomet- 
ric modifications in the metal complexes of 1,10-phenan- 
throline and related compounds. 
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STUDIES ON THE OXIDATIVE METABOLISM OF 
NORMAL RAT TISSUES AND TUMORS 


(Publication No. 18,367) 


Alan Clifford Aisenberg, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Van R. Potter 


The Pasteur effect was studied in a particulate sys- 
tem by the addition of rat liver mitochondria to the gly- 
colytic system of the high speed supernatant fraction of 
rat brain or tumor. It was found possible to completely 
inhibit lactic acid accumulation by the addition of large 
amounts of liver mitochondria (500 mg. equivalent per 
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30 ml. volume), Tumor mitochondria did not inhibit lactic 
acid accumulation. The inhibited and uninhibited glycolytic 
systems were analyzed with regard to lactic and pyruvic 
acid accumulation, glucose and hexose diphosphate disap- 
pearance, and the levels of adenosine monophosphate, 
adenosine diphosphate, adenosine triphosphate, oxidized 
and reduced diphosphopyridine nucleotides and inorganic 
phosphate of the medium. The effect of addition of inhibi- 
tors of oxidation and oxidative phosphorylation were stud- 
ied, and experiments were done employing the addition of 
high levels of pyruvate, adenosine diphosphate and pyridine 
nucleotides. 

On the basis of these studies it was suggested that 
mitochondria inhibit lactic acid accumulation of the gly- 
colytic system through two mechanisms. First, the mito- 
chondria inhibit the hexokinase and/or the phosphohexoki- 
nase reactions. Secondly, they directly oxidize pyruvate 
and reduced pyridine nucleotide. 
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METABOLIC STUDIES RELATED TO 
THE ACCUMULATION OF LIVER FAT 


(Publication No. 18,369) 


Dorothy Ann Arata, Ph.D. 
The University of Wisconsin, 1956 


Supervisors: Professor C. A. Elvehjem and 
Associate Professor J. N. Williams, Jr. 


When rats were fed a 9 per cent casein diet supple - 
mented with.methionine and choline, abnormally high 
amounts of fat appeared in the livers. The inclusion of 
0.36 per cent DL-threonine in this diet prevented the oc- 
currence of this condition. It was the purpose of these 
experiments to attempt to elucidate the biochemical defects 
which caused the increased levels of fat in the liver and/or 
to assay the extent to which the physical presence of fat in 
the tissue interferred with the normal metabolism of the 
cell. This problem was approached from the cellular level 
via a study of several enzyme systems and liver pyridine 
nucleotides (PN). 

The results of these experiments appeared to fall into 
two categories. Those alterations in metabolism which 
were related to the amino acid deficiency per se, and those 
related to the physical presence of fat in the tissue, re- 
gardless of the dietary conditions. 

Into the first category fell the studies described in 
Part IA. The soluble cytoplasmic enzymes, xanthine oxi- 
dase and tyrosine oxidase, as well as the endogenous oxi- 
dation were markedly decreased when threonine was not 
Supplemented to the ration. However, when the dietary 
conditions were altered by removing the supplemental 
tryptophan (as well as the threonine) from this ration, 
these differences in enzyme activity disappeared, although 
the changes in liver fat deposition produced by adding or 
not adding threonine were unaltered. Therefore, under 
these conditions, the balanee of amino acids was the pri- 
mary factor regulating the activities of these systems; 
and the accumulation of fat in the livers was not directly 
related to these enzyme changes. 

The results described in Part II of this thesis, i.e., 
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experiments with the pyridine nucleotide (PN) coenzymes, 
fell into the second category. These alterations appeared 
to be associated with the presence of fat in the liver tissue, 
and the experimental method of inducing the accumulation 
of fat played little or no role. 

In the experiments reported here, a threonine defici- 
ency was employed to produce fatty livers. These livers 
were shown to have a significantly lower concentration of 
total PN as compared with those from threonine- 
supplemented rats. When a differential assay for PN and 
reduced PN (PNH) was run, the fatty livers were shown to 
contain a decreased quantity of PN and a much higher level 
of PNH as compared with the controls. The PN:PNH ra- 
tios in the control group were six times higher (on the 
average) than the PN:PNH ratios in the deficient group of 
rats. 

Other workers, studying fatty livers induced by 
a) carbon tetrachloride poisoning, b) white phosphorus 
poisoning, and c) choline deficiency, were able to demon- 
strate similar biochemical alterations in liver PN concen- 
trations as we have observed in fatty livers produced by a 
threonine imbalance. 

It has also been established that liver homogenates 
from threonine -deficient rats were only one-fifth as active 
in oxidizing octanoate as were liver homogenates from 
threonine -supplemented rats. 
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NUTRITIONAL STUDIES ON 
AMINO ACID BALANCE 


(Publication No. 18,374) 


Duane Allen Benton, Ph.D. 
- The University of Wisconsin, 1956 


Supervisor: Professor C. A, Elvehjem 


A number of compounds other than threonine reduced 
the level of liver fat in rats fed a threonine deficient diet. 
They included glycine, serine, betaine, glycocyamine, 
choline, leucine, glutamic acid, aspartic acid, and benzoic 
acid. The extent of liver fat reduction caused by equi- 
molar levels of these compounds were similar except for 
choline and benzoic acid which were more effective. 
Threonine was effective at a lower level than any of these 
compounds, but glycine and glutamic acid reduced the level 
of liver fat much more rapidly than did threonine. 

Butter fat and lard increased the liver fat deposition in 
rats fed low protein diets with choline or in choline defi- 
cient diets. The long chain saturated fatty acids from 
butter fat were isolated and fed as glycerides. These 
were found to cause the increase in liver fat deposition. 

Rats receiving butter fat required a higher level of 
choline than did rats receiving corn oil to reduce the level 
of liver fat to a minimum. However, when no choline was 
fed, rats receiving butter fat grew more rapidly than those 
receiving corn oil. Evidence that butter fat reduced kidney 
damage is presented. 

Leucine was previously observed to increase the rats 
requirement for isoleucine. In this work 3 per cent of 
L-leucine was found to increase the requirement for valine 
also. High levels of isoleucine, valine, or phenylalanine 
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were found to increase the requirement for leucine. The 
evidence for an antimetabolite action of these amino acids 
is discussed. 

Diets containing 89 per cent of corn or 24 per cent of 
zein as the source of protein contained high levels of leu- 
cine. When these diets were fed to rats, marked growth 
responses were obtained with supplements of isoleucine. 
However, evidence is presented which indicates that the 
deficiency of isoleucine is mostly the result of the poor 
availability of zein and not of the leucine-isoleucine an- 
tagonism. 

Phenylalanine or tyrosine was found to cause a growth 
depression which was overcome by threonine and trypto- 
phan supplements. A comparison is made between these 
results and those of the leucine-isoleucine antagonism. 

Chicks fed a diet containing 18 per cent casein and 10 
per cent gelatin, showed a growth response to a tryptophan 
supplement. Since a similar growth response occurred 
when the gelatin was replaced with arginine and glycine 
and no response to tryptophan occurred under these condi- 
tions, it was suggested that gelatin increased the require- 
ment for tryptophan. 

Chicks fed a protein free, amino acid diet, grew ata 
poor rate, but showed marked growth responses to protein 
supplements. Gelatin had the greatest growth stimulating 
activity, and the activity was not destroyed by acid hydroly- 
sis. Fractionation of the acid hydrolyzate demonstrated 
that the growth stimulating activity was: insoluble in bu- 
tanol; soluble in phenol; not precipitated by phosphotung - 
stic acid or lead acetate; not taken up by IR4B, but taken 
up by Dowex 50 at pH 7. Part of the activity was also found 
in the ash. It has been established that the growth stimu- 
lating activity of gelatin is not due to a known amino acid. 
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THE EFFECT OF THE EXTERNAL MEDIUM ON 
METABOLISM OF MAMMALIAN MUSCLE 
IN VITRO AND A COMPARISON OF THE 
COMPOSITION OF RAT STRIATED, 
CARDIAC, AND SMOOTH MUSCLE 


(Publication No. 18,459) 


Carmine Paul Bianchi, Ph.D. 
Rutgers University, 1956 





Rat abdominal muscle discs were incubated for 30 and 
240 minutes in various buffers. Glucose utilization, lactic 
acid production, phosphate loss, creatinine production, 
sodium and potassium changes, and water content were 
measured. The buffers used for the external medium 
were: Krebs-Ringer bicarbonate, in which the bicarbonate 
ion was varied from 6 to 40 mM per liter; phosphate at 
pH’s 7.4 and 7.8; and phosphate-bicarbonate with a bicar- 
bonate concentration of 40 mM per liter. 

Of the three buffers used, the Krebs-Ringer bicarbo- 
nate had the greatest effect on tissue metabolism. Lactic 
acid production and glucose utilization increased as the 
bicarbonate ion and pH increased to an optimum of 40 mM 
per liter and pH 7.85. Phosphate loss and creatinine pro- 
duction did not increase regularly with pH. There was, 
however, a significant increase at the optimum pH and 
bicarbonate concentration of the Krebs-Ringer solution. 
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Under aerobic conditions, there was a regular increase in 
the amount of potassium retained by the muscle tissues as 
the pH and bicarbonate concentration of the Krebs-Ringer 
bicarbonate buffer increased; the relationship disappeared 
under anaerobic conditions. The effect on potassium re- | 
tention was not seen in any of the other buffer systems 
used at pH’s similar to those of the Krebs-Ringer bicar- 
bonate solutions. Sodium entered the tissues until the 
ratio between tissue and medium was 1 regardless of the 
external medium used. 

The primary stress on the muscle tissues incubated in 
vitro is acidosis owing to anaerobic metabolism resulting 
from anoxic conditions. The bicarbonate ion reduces this 
stress on the tissue as is evidenced by the over-all in- 
crease in metabolism when bicarbonate is added to the 
medium in which the external pH varies from 7.0 to 7.85. 

In the comparative studies of the composition of rat 
striated, cardiac, and smooth muscles, it is seen that the 
composition varies with the type of muscle. The three 
striated muscles, rat abdominal, diaphragm, and caudo- 
femoralis, all differ from one another in sodium and po- 
tassium content. The sodium content of the striated mus- 
cles is less than that of the heart ventricle and bladder 
muscle; of the three types of muscle, potassium content 
is highest in the striated. Sodium is low in concentration 
as compared to potassium in striated and cardiac tissue. 
Smooth muscle, as exemplified by the rat bladder, is dis- 
tinguished from the other muscles in that it contains nearly 
equal amounts of sodium and potassium. 
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THE EFFECT OF VITAMIN B,, ON SOME 
ASPECTS OF GLYCINE METABOLISM 


(Publication No. 18,121) 


Irene Hwei-Lin Chang, Ph.D. 
University of Illinois, 1956 


The effect of vitamin B,., on the conversion of alpha- 
C’* -labeled glycine to serine and choline was studied in 
baby pigs fed an alpha protein synthetic milk ration con- 
taining 2.2 per cent glycine, 0.8 per cent methionine and 
0.1 per cent aminoethanol. Radioactive glycine was in- 
jected intraperitoneally into two pigs (one deficient and one 
control) after they had fasted overnight. The amount given 
was proportional to the body weight (40 microcuries per 
kilogram body weight). Four hours after the injection of 
the radioactive glycine the animals were killed. 

No essential difference was found in water, protein, 
choline, and serine contents of livers between vitamin 
B, 2 -deficient and normal pigs. Histological examination 
indicated fatty infiltration of the livers of both pigs. How- 
ever, determination of total lipids in the livers showed the 
vitamin B, ,-deficient pig to have a higher fat content than 
the normal pig (25 per cent compared with 19 per cent), 
indicating that the pig with the adequate vitamin B,, supply 
utilized glycine better for choline synthesis. The vitamin 
B, .-deficient pig also had a lower urinary choline excre- 
tion. 

Alpha-C"* -glycine was found to be a precursor of ser- 
ine and of both the aminoethanol and the methyl moieties 
of the choline molecule in the pig as in the rat. 
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The incorporation of the alpha-C™ -glycine into the 
choline molecule-was 1.5 times higher in the normal pig 
than in the deficient one. This increase was due to a five 
times greater incorporation of the labeled glycine into the 
methyl groups of choline in the presence of vitamin B, ,. 
Equal incorporation of labeled glycine into serine and 
aminoethanol was observed in the presence and absence of 
vitamin B, 2, indicating that vitamin B,, plays no role in 
the glycine to serine to aminoethanol reaction sequence. 
The conversion of glycine to serine to aminoethanol has 
been found much more quantitatively important in the me- 
tabolism of glycine in pigs than has the conversion of gly- 
cine to methyl. 

The percentage of the injected radioactivity which was 
subsequently excreted was 27.3 for the normal pig and 
34.5 for the vitamin B,,-deficient pig. In the normal and 
vitamin B,2-deficient pig, respectively, 22.8 and 12.9 per 
cent of the total urinary activity resulted from choline, 

- gerine, and aminoethanol. : 

An unknown compound was found to be major excretory 
product of the labeled glycine in the pig. The amount of 
this compound excreted does not appear to be affected by 
the vitamin B,, Status of the animal, An examination of 
the infrared spectrum of this compound showed that it was 
probably a derivative of imidazole or a related substance. 

55 pages, $1.50, Mic 56-2838 


BIOCHEMICAL STUDIES ON MOLYBDENUM: 

I: NUTRITIONAL DEFICIENCIES IN ANIMALS 
II: NITRATE REDUCTION BY XANTHINE OXIDASES 
Il: IONIC ANTAGONISM IN ASPERGILLUS NIGER 


(Publication No. 18,018) 


Edwin Stanley Higgins, Ph.D. 
Syracuse University, 1956 


Knowledge of biological roles for molybdenum had been 
restricted to its function in the nitrogen metabolism of 
plants and microorganisms and to its toxicity in ruminant 
and monogastric nutrition. Although its presence in xan- 
thine and aldehyde oxidases would suggest a requirement 
for the element in animal nutrition, no evidence to support 
this suggestion had evolved. 

Through the investigations reported in this thesis, it 
was learned that rats fed a ration containing only 20 parts 
per billion of molybdenum develop no symptoms that 
might be related to molybdenum deficiency. Sodium tung- 
State added to this diet at W:Mo molar ratios of 1000:1 
and 2000:1 depressed and maintained the xanthine oxidase 
of the various tissues at essentially zero activities and 
tissue levels of molybdenum were reduced to 5 to 10 per 
cent of normal. These effects were completely reversed 
by decreasing the W:Mo ratio to 1:1 by the addition of 
Na.MoO, to the diet, The tungsten-fed rats, however, 
grew normally and showed no variation in the normal pu- 
rine excretory pattern, even when subjected to xanthine 
load tests. 

When chicks were fed diets containing sodium tungstate 
(W:Mo = 1000:1 and 2000:1), growth was depressed by up 
to 20 per cent and the mortality rose to 28 per cent. 
Molybdenum concentrations and xanthine dehydrogenase 
activities of the various tissues were reduced to 10 per 
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cent of normal or less. Uric acid excretion was de- 
creased by half and the missing portion was replaced by 
an equivalent amount of xanthine and hypoxanthine in the 
excreta, The entire tungsten-induced molybdenum defi- 
ciency syndrome could be readily reversed by the addition 
of sodium molybdate to the tungsten-containing diets to 
decrease the W:Mo ratios to 1:1. 

The xanthine oxidizing enzymes, like other molybdo- 
flavoproteins, are capable of reducing nitrate and in the 
second part of this thesis some quantitative aspects of the 
reaction involving these enzymes are reported. 

Purified milk xanthine oxidase (MXO) and chicken liver 
xanthine dehydrogenase (CLXD) catalysed the anaerobic 
reduction of nitrate to nitrite by hypoxanthine but not by 
reduced diphosphopyridine nucleotide at the levels tested. 
No hydroxylamine or ammonia were formed. Added glu- 
tathione reduced the nitrite to hydroxylamine but did not 
affect the rate of nitrate reduction. The dismutation of 
xanthine, when used as substrate, exceeded the rate of 
nitrate reduction. The velocity of the reduction of nitrate 
was the same for both enzymes but it was much lower than 
methylene blue reduction. The reaction with oxygen and 
with cytochrome c were more rapid with MXO and CLXD, 
respectively, but cytochrome reduction by MXO or oxygen 
reduction by CLXD were approximately equal to nitrate 
reduction by the two enzymes. The optimum pH for nitrate 
reduction by MXO and CLXD was 4.6 and 5.3, respectively. 
Carbonyl reagents and substances capable of reacting with 
sulfhydryl groups were inhibitory, as were tetraborate, 
pyrophosphate, chlorate, and ferro- or ferricyanide. 
Ferrous ion had a decided stimulatory effect. Added mo- 
lybdate was reduced when other electron acceptors were 
not included, but the presence of nitrate prevented the 
accumulation of the reduced form of molybdate. 

In Part II, a study of the in vivo antagonistic relation- 
ship of tungstate in molybdenum nutrition was extended to 
the microorganism Aspergillus niger and the interaction 
was shown by kinetic analyses to be an example of com- 
petitive inhibition. Except for phosphotungstate, no other 
ions tested affected molybdenum utilization by the mold. 
When grown on an ammonium medium, the organism dis - 
played no requirement for molybdenum. 
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STUDIES ON THE RELATIONSHIP OF LIVER 
ENZYMES TO ANIMAL NUTRITION 


(Publication No. 18,409) 


Melkote Raja Iyengar, Ph.D. 
The University of Wisconsin, 1956 


Supervisors: Professor J. N. Williams, Jr., and 
Professor C, A. Elvehjem 


Experiments have been conducted to investigate the 
relationship of dietary protein to the deposition and main- 
tenance of rat liver xanthine oxidase activity. A variety 
of proteins, both of animal and plant origins, have been 
studied for their ability to promote the enzyme synthesis 
and maintenance, Comparison is made of the nutritive 
adequacy of the proteins with their ability to promote xan- 
thine oxidase response. 
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The basic principle of measuring the utilizability of used: 1) vitamin A-deficient, 2) pair-fed positive control, 
dietary protein by the xanthine oxidase test consists of and 3) ad libitum-fed positive control. After the vitamin 
feeding graded levels of the test protein and measuring the A deficiency symptoms were apparent an animal from 
xanthine oxidase response slope. Studies on the mano- each of the three experimental regimes was subjected to 
metric assay technic, on different parental stocks and on isotope experimentation. 
different growth phases of the rats were conducted to com- It was found that vitamin A deficiency did not appre- 
pare the xanthine oxidase response to four levels of casein, ciably affect the incorporation of acetate-1-C™* into ora 
with a view to arriving at suitable, standardized conditions liver protein or aspartic acid indicating no disturbance in 
for xanthine -oxidase-response test. The necessities of the tricarboxylic acid cycle. 
using adult animals and of invariably using a reference Somewhat more C"* -activity from acetate-1-C™* was 
protein (casein) in each test have been emphasized. The incorporated into cholesterol and fatty acids in the vita- 
manometric method was modified. min A-deficient animal than in the pair-fed control rat. 

The xanthine oxidase activities of male, weanling rats, This suggests the lack of involvement of vitamin A in 
fed 5 to 20 per cent of alkali-treated casein and gliadin cholesterol and fatty acid biosynthesis. | 
were higher than those of the control animals. This en- The extent of incorporation of acetate-1-C’* and lac- 
hanced enzyme response after alkali-treatment did not tate-1-C’* into liver glycogen was drastically reduced due 
result with blood fibrin and beef round. When the level of to vitamin A deficiency. In addition, the level of liver 
feeding of three of these proteins (casein, gliadin and beef glycogen in vitamin A-deficient animals was essentially 
round) was extended up to 60 per cent the nature of the zero compared to a relatively high level in pair-fed con- 
responses did not change. The pattern of enzyme response trols. 
is compared with growth pattern and nitrogen intake. The The incorporation of acetate-1-C™ into visceral gly- 
general relationship of “cellular enzymes” to the “physio- cerol was much lower in the vitamin A-deficient than in 
logical health” of the organism is discussed. the pair-fed animal. 

Acid treated casein evoked enzyme response similar to Glucose-1-C™* was incorporated into liver glycogen to 
untreated casein. the same extent in the vitamin A-deficient and pair-fed 

Casein, lactalbumin, beef round and gliadin were fed to animals. 
male weanling rats at levels ranging from extreme insuf- Interpretation of these results leads to the suggestion 
ficiency to abundance. Results are presented of the xan- that vitamin A is involved (indirectly or directly) in the 
thine oxidase response, nitrogen intake and growth under reversal of the glycolytic reactions above the phosphoenol- 
such conditions. The level of dietary protein that pro- pyruvate stage and below the dihydroxyacetone phosphate 
moted maximum growth was not the same as the level that stage. 63 pages. $1.50. Mic 56-2841 
promoted maximum enzyme deposition, though each of 
these responses reached a maximum followed by a de- 
crease. 

A collaborative study was undertaken with a group of 
workers in Aberdeen (Scotland) to assay nutritional ade- 
quacy of protein preparations by 1) the xanthine oxidase DEGRADATION PRODUCTS OF STREPTOTHRICIN 
method developed in this laboratory 2) by the liver cyto- gia 
plasm method developed by the workers in Scotland and (Publication No. 18,170) 

3) by the amino acid composition of the various proteins. William Herbert Lowden, Ph.D. 
The test proteins used in these studies are casein, whole University of Illinois, 1956 
egg protein, soya bean meal and soya bean meal supple- 
mented with methionine. The xanthing oxidase response The hydrolysis of the toxic antibiotic streptothricin 
data along with growth data have been presented in this yields ammonia, carbon dioxide, and four ninhydrin- 
thesis. 118 pages. $1.50. Mic 56-2840 pusitive fragments. Certain aspects of the synthesis of 
one of these, L-3,6-diaminocaproic acid (8-lysine), are 
reported. Several methods are proposed for the synthe- 
sis of a second hydrolysis product that may be identical 
to streptolidine or roseonine. 
STUDIES ON THE FUNCTION OF An important modification of the reaction of an acid 
VITAMIN A IN METABOLISM chloride with diazomethane was introduced. This simpli- 
, fication resulted from the observation that the presence 
(Publication No. 18,163) of phosphorus oxychloride, phosphorus pentachloride, and 
Malcolm Daniel Lane, Ph.D. hydrogen chloride do not interfere with the formation of 
University of Illinois, 1956 the diazoketone when an excess of diazomethane was pres- 
ent. Therefore, this reaction can be conducted without 

An attempt was made to localize the function of vitamin isolating the intermediate acid chloride. This modifica- 
A to a specific area in metabolism by determining the ef- tion should increase the applicability of the reaction to 
fect of vitamin A deficiency on the ability of the intact rat several unstable systems. 
to incorporate C!*-substrates (acetate-1-C1*, glucose-1-C'*, The addition of the elements of hydrogen cyanide to 
and lactate-1-C!*) into a variety of biochemically important a,a@'-substituted aminoketones and a-substituted amino- 
intermediates and biosynthetic products. The paired-feeding| @'-chloromethylketones was investigated. 
method was employed in all experiments in order to rule A new method of preparing oxadiazine derivatives was 
out the effect of inanition which accompanies vitamin A found which may increase the availability of this class of 
deficiency. Three types of experimental regimes were compounds. 








The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 








CHEMISTRY 1791 





BIBLIOGRAPHY 


1. Pierce, J. V., Thesis, Doctor of Philosophy, University 
of Illinois, 1956. 

9. Carter, H. E., Hearn, W. R., Lansford, E. M., Jr., 
Page, A. C., Jr., Salzman, N. P., Shapiro, D., and 
Taylor, W. R., J. Am. Chem. Soc., 74, 3704 (1952). 

3. Carter, H. E., Clark, R. K., Jr., Kohn, P., Rothrock, 

J. W., Taylor, W. R., West, C. A., Whitfield, 
G. B., Jr., and Jackson, W. G., J. Am. Chem. Soc., 
76, 566 (1954). 146 pages. $1.95. Mic 56-2842 








A STUDY OF OXIDATIVE PHOSPHORYLATION 
USING ISOTOPES OF OXYGEN AND PHOSPHOROUS 


(Publication No. 17,868) 


Wayne Wesley Luchsinger, Ph.D. 
University of Minnesota, 1956 


The coupling mechanism of oxidative phosphorylation 
has been studied by determining the effects of various re- 
agents and conditions on the exchange of radioactive inor- 
ganic orthophosphate with adenosine triphosphate (ATP) 
and the exchange of water oxygens with phosphate oxygens 
catalyzed by rat liver mitochondria in the absence of sub- 
strate and net oxygen uptake. A typical reaction mixture 
contained mitochondria from 0.2 grams of liver, 7.5 mi- 
cromoles of ATP, 7.5 micromoles of magnesium chloride, 
15 micromoles of inorganic phosphate at pH 7.3, 56 micro- 
moles of potassium chloride, 47 micromoles of sucrose, 
one micromole of beta-glycerophosphate and 0.02 micro- 
moles of ethylene-diamine-tetraacetic acid per milliliter. 
Incubation was at 30°C. for 5 to 20 minutes. 

Both exchange reactions were effectively inhibited by 
3x 10~° to 3 x 10°*M 2,4-dinitrophenol and by aging the 
mitochondria for 60 minutes at 38°C. with a concurrent 
extensive dephosphorylation of ATP. Similar conditions 
are known to uncouple oxidative phosphorylation in intact 
mitochondria. 

A requirement for ATP to support the oxygen exchange 
reaction in the presence of 2,4-dinitrophenol or with aged 
mitochondria was shown; fresh mitochondria catalyzed 
extensive oxygen exchange in the absence of added ATP. 
These results demonstrate the intimate relationship be- 
tween the enzymes catalyzing the exchange reactions and 
those responsible for oxidative phosphorylation. 

The exchange reactions were unaffected by anaerobio- 
sis or 0.0001M potassium cyanide either in the presence 
or absence of substrate; findings which indicate that the. 
exchange reactions do not depend directly on oxidation and 
reduction of electron carriers. 

The ATPase elicited by 0.01M 2,4-dinitrophenol was 
shown to effect the incorporation of approximately one 
oxygen from water into the phosphate released from ATP. 
No water oxygen was incorporated into the adenosine di- 
phosphate formed. 

Increasing concentrations of inorganic phosphate had 
no effect on the inhibition of the phosphate exchange by 
1 x 10~° M 2,4-dinitrophenol and only a very slight effect 
on the phosphate released showing a lack of competition 
between 2,4-dinitrophenol and inorganic phosphate. Evi- 
dence for the action of 2,4-dinitrophenol on a non- 
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phosphorylated rather than on a phosphorylated interme- 
diate was presented. 


Guanidine, sodium azide, hypertonicity (with sucrose) 


and parachloromercuribenzoate effectively inhibited both 
exchanges demonstrating the strict interdependence of the 
two exchange reactions. Little or no exchange of phos- 
phate with uridine triphosphate or inosine triphosphate 
occurred when these compounds were used in place of 


ATP. 
Potassium cyanide, phosphate, phosphite, inorganic 


pyrophosphate and fluoride exerted rather small amounts 
of inhibition of the exchanges. Adenosine monophosphate 


and adenosine diphosphate inhibited the phosphate exchange 
reaction; adenosine diphosphate to a less degree and ata 
low concentration (0.0005M) not at all. Adenosine mono- 
phosphate inhibited the oxygen exchange to a lesser degree 
than it inhibited the phosphate exchange. Neither com- 
pound elicited ATPase activity. 

Plausible interpretations of the results and a probable 
mechanism for the primary phosphate uptake and transfer 
reactions associated with oxidative phosphorylation in the 
respiratory system are presented, The postulated mech- 
anism is as follows: Some compound designated as YH 
receives the energy released during electron transport 
with formation of “high energy-YH”; the phosphate uptake 
is effected, the energy being supplied by “high energy-YH”, 
to form Y-phosphate; the phosphate is then transferred to 
ADP forming ATP and YH which again enters the cycle. 

118 pages. $1.50. Mic 56-2843 


EFFECT OF CERTAIN CHLORINATED 
HYDROCARBONS ON THE SUGAR COMPONENTS 
OF RUTABAGAS AND RED BEETS 


(Publication No. 18,427) 


Birgit Maria Monnberg, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Kenneth G., Weckel 


Recent studies have indicated that some chlorinated 
hydrocarbon insecticides may have beneficial effects on 
flavor such as sweetness, of rutabagas and red beets. The 
insecticides having this effect were Lindane, Dieldrin, 
Aldrin, Endrin, Chlordane, Heptachlor and Toxaphene. A 
study was made of the effect of Lindane, Dieldrin, Endrin 
and Toxaphene on the amount of various sugars in the 
plant tissue, as follows: 

1. Changes in the sugar and related components of 
rutabagas and red beets. 

2. Effects of insecticides on the apparent and relative 
sweetness values of rutabagas and red beets. 

Estimates of monosaccharides, disaccharides, alcohol 
insoluble solids, total dry matter and pH were made. 
Modified A. O. A. C. procedures, and the method of 
Somogyi-Nelson for sugar analysis were employed. 


RESULTS AND CONCLUSIONS 

1. The disaccharide content of rutabagas and red 
beets increased when they were treated with Lindane, 
Dieldrin and Endrin. Toxaphene had no significant effect 
The increase was greater in rutabagas than in red beets. 
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The insecticide apparently caused a stimulated sucrose 
synthesis in the treated plants. Whether this is a process 
which deals with the phosphorylation of the glucose, and 
thus stimulates the formation of sucrose, deserves further 
investigation. An observed relation of variations in the pH 
and sugar content may also explain the increased amount 
of the disaccharides. 

2. The increase in the amount of disaccharides seemed 
to depend not only on the type of insecticide used but also 
on the amount of monosaccharides present. 

3. The application of the insecticides Lindane, Dieldrin 
and Endrin appeared to increase the apparent flavor 
sweetness and did increase the relative sweetness of ruta- 
bagas and red beets. 155 pages. $2.05. Mic 56-2844 


A GENETIC AND BIOCHEMICAL ANALYSIS OF 
THE TRYPTOPHAN-1 LOCUS IN SACCHAROMYCES 


(Publication No. 17,139) 


Leo Wilburn Parks, Ph.D. 
University of Washington, 1956 


A genetic and biochemical study has been made of 
strains of Saccharomyces which were tryptophan dependent 
because of the tr-1 gene. A report concerning the steps in 
the biosynthetic pathway to tryptophan controlled by this 
gene, the nature of the genetic change in tryptophan inde- 
pendent clones arising spontaneously from the auxotrophic 
parent, and the identification of accumulated compounds in 
the growth medium of the tryptophan dependent organism 
has been made. 

The syntrophic reactions of the mutant, wild-type, and 
revertant clones have been studied. Data on the growth 
response in minimal media and efficiency of the indole 
synthetase system in the three classes of organisms in- 
vestigated have been presented. A scheme for the conver- 
sion of anthranilic acid to indole which incorporates avail- 
able evidence from the literature and a new intermediate 
found in the tr-1 cultures has been postulated for Saccharo- 
myces. 78 pages. $1.50. Mic 56-2845 


THE B-VITAMIN CONTENT OF 
SUBMERGED-CULTURE MYCELIUM 
OF WOOD-ROTTING BASIDIOMYCETES 


(Publication No. 18,036) 


Carl George Richberg, Ph.D. 
Syracuse University, 1956 


The objectives of this investigation were: a) to deter- 
mine the B-vitamin content of the mycelium of certain 
wood-rotting Basidiomycetes harvested from submerged 
culture, b) to determine the toxicity for animals of the 
mycelium of these organisms, and c) to study certain as- 
pects of growth of these organisms in laboratory ferment- 
ors. 

The fungi were grown with forced aeration (air-lift type 
fermentors) for 7 days at 28°C. The mycelium of 18 spe- 
cies was harvested from 1.0 per cent malt extract solution; 
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the mycelium of eight of these species also was harvested 
from synthetic media optimal for each organism. The 
washed, lyophilized mycelium was analyzed for its B- 
vitamin content using standard chemical and microbiologi- 
cal assay methods. Ranges of vitamin values (expressed 
as micrograms per gram of dry mycelium) for the 18 spe- 
cies grown in 1.0 per cent malt extract were: Thiamine, 
1.0-56.1; riboflavin, 7.4-96.0; niacin, 44.0-466.0; panto- 
thenic acid, 3.1-52.0; pyridoxine, 0.6-9.8; folic acid, 
0.34-9.10; biotin, 0.32-2.32. Mycelium from the optimal 
synthetic media.showed the following ranges of values 
(expressed as micrograms per gram of dry mycelium): 
Thiamine, 8.3-194.8; riboflavin, 20.4-56.2; niacin 32.0- 
332.0; pantothenic acid, 2.8-80.0; pyridoxine, 1.5-8.0; 
folic acid, 1.0-9.58 biotin, 0.56-1.68. In general, there 
was wide variation in the vitamin content among the differ - 
ent species grown in the same medium and in the same 
species grown in the two different media. 

The thiamine, riboflavin, and niacin content of the my- 
celium of Fomes geotropus, grown in an optimal synthetic 
medium was determined after 7, 10, 13 and 14 days. It 
was found that neither the thiamine nor the riboflavin con- 
tent changed with mycelial age; however, the niacin con- 
tent was considerably lower in the older mycelium. Myce- 
lium of this organism grown in shake flasks in the optimal 
synthetic medium contained more thiamine, riboflavin and 
niacin than did mycelium harvested from the air-lift fer- 
mentors. 

Fresh, uncooked mycelium of the 18 species of fungi 
grown in 1.0 per cent malt extract (7-day shake cultures) 
proved to be non-toxic to both mice and guinea pigs upon 
ingestion (one feeding). Alcoholic extracts of the mycelium 
of five of these fungi also proved to be non-toxic upon sub- 
cutaneous injection into mice. A prolonged feeding experi- 
ment with mice using Polyporus palustris mycelium 
showed that mice were able to survive for a period of one 
month on a diet consisting of 50 per cent P. palustris my- 
celium and 50 per cent laboratory rations. A group of 
mice fed only the mycelium died after one week. 

The effects of various rates of aeration and of mechan- 
ical agitation on the growth of P. palustris in 1.0 per cent 
malt extract were studied using a propeller-agitated fer- 
mentor. Using aeration alone, it was found that as the 
rate of aeration was increased from 0.25 to 1.5 liters of 
air per liter of medium per minute, the total growth of 
this organism increased by 38 per cent (grams dry weight). 
Visual observations indicated that the greatest increase in 
mycelial growth was between 48 and 72 hours after the 
start of the fermentation; the largest drop in the pH of the 
medium also took place during this period. Increasing the 
agitation rates from 40 to 720 r.p.m. (aeration constant at 
1.5 liters per liter of medium per minute) resulted in a 
106 per cent increase in mycelial yields. Attempts to im- 
prove the yields of mycelium by periodic pH adjustment to 
9.2, 4.0 and 3.0 respectively, failed. 

124 pages. $1.65. Mic 56-2846 
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THE EFFECT OF FINE GRINDING OF HAY ON 
THE DIGESTIBILITY OF ITS NUTRIENTS AND 
ITS RATE OF PASSAGE IN RELATION TO 
THE FAT CONTENT OF THE MILK 


(Publication No. 18,440) 


Clement Bernard Rodrigue, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Nathaniel Newton Allen 


During the past decade several investigators have re- 
ported a depression of milk fat content when cows are fed 
a high level of finely ground hay as the sole roughage. 
Since the change in the roughage due to grinding is entirely 
physical, a depression of digestion by the cellulolytic or- 
ganisms in the rumen offers a plausible theory as to why 
grinding the roughage might cause the milk fat depression. 
An experiment comprising three series of digestion trials 
was planned to compare the digestibility of finely-ground 
hay by milk-fat depressed cows with that of unground hay 
from the same lot fed to the same cows, and to relate di- 
gestibility to time interval of the stay of the hay in the 
rumen. | 

Eight cows were used in each of the first two series of 
digestion trials and four in the third. The hay was ground 
to a different degree of fineness for each of the three se- 
ries. The daily ration fed to each cow was composed of 
two parts of hay and one part concentrate by weight. Di- 
gestibility was determined during a 10-day collection pe- 
riod, and also by the Cr,O, ratio method during Series II 
and III, Rate of passage was determined by a dye method 
during the collection period. The ground hay period always 
preceded the long hay period. | 

Grinding all the hay in the diet produced an earlier in- 
itial excretion, and in most of the cows, the rate of excre- 
tion was higher throughout the period. The mean coeffi- 
cients of digestion of dry matter, fiber and cellulose, the 
milk fat values and the “80-5%” time (estimated time hay 
remains in the reticulo-rumen) were as follows for long 
hay and fine ground hay trials of Series I (coarse), II (me- 
dium fine), and III (very fine): 

Series I, Dry matter: 62.8, 60.9**; Fiber: 42.0, 34.1**; 
Milk fat content: 4.16, 3.87; 80-5% time (hours): 47, 39*; 

Series II, Dry matter: 65.9, 61.4**; Fiber: 46.3, 
30.8**; Cellulose: 52.6, 39.4**; Milk fat content: 3.89, 
3.42*; 80-5% time (hours): 57, 44*; 

Series III, Dry matter: 65.6, 56.3**; Fiber: 44.4, 
22,2**; Cellulose: 52.8, 30.1**; Milk fat content: 4.09, 
3.48; 80-5% time (hours): 57, 27**, 

The most consistent observation throughout the experi- 
ment was the pronounced decline in the digestibility of the 
fibrous carbohydrates, crude fiber and cellulose, as a re- 
Sult of grinding hay. This was mainly responsible for the 
Significant lowering in the digestion of dry matter. The 
digestibility of the non-carbohydrates food constituents 
was Only slightly affected by the fineness of grinding stud- 
ied, Within the range included in this study there existed 
a relationship between rate of passage of hay and digesti- 
bility of the total ration. A finer grinding of hay was asso- 
Ciated with a greater depression in digestibility of the total 
ration and a higher rate of excretion. These relation- 
ships suggest that an increased rate of passage through 
the reticulo-rumen may be responsible for the de- 
Pression of crude fiber and/or cellulose digestion. The 





characteristically large depression in the digestibility of 
the cellulosic materials was associated with a significant 
decrease in milk fat percentage. 

Since the organic acids of the rumen are produced 
largely by digestion of carbohydrates by the cellulolytic 
organisms, this would explain the change in rumen fatty 
acids and the concurrent milk fat depression which has 
been reported when cows received only finely-ground 
roughage. : 

In Series II and III, digestion coefficients obtained by 
the Cr,O, ratio method were in reasonably close agree- 
ment with the conventionally-determined values, indicating 
that this method is satisfactory for determining digestibil- 
ity when the reference material is premixed with some 
ground component of the ration. 


*Difference significant at the 5% level. 
*kDifference significant at the 1% level. 


95 pages. $1.50. Mic 56-2847 


PURIFICATION AND PROPERTIES OF 
AN ADENOSINE TRIPHOSPHATASE 


(Publication No. 17,365) 


Heinz Rupert Schreiner, Ph.D. 
The University of Nebraska, 1956 
Adviser: Walter E. Militzer 
An adenosinetriphosphatase was isolated from the cell 
granules of B. stearothermophilus, a thermophilic bacte- 
rium, The enzyme was purified up to 300-fold and shown 


to be a true ATP-monophosphatase with an optimum pH of 
8.2 to 8.3 and an optimum temperature of 60° C. The best 





_ preparation obtained had a Qp of 60,000 and was stable on 


storage over extended periods of time. The enzyme was 
activated by magnesium ions, requiring a substrate: 
magnesium ratio of 1.5 for optimum activity. 

The enzyme proved to be exceptionally stable toward 
heat. Its thermal properties were investigated over a 
wide range of denaturation conditions and at protein con- 
centrations as low as 3 x 107° g./ml.. At a pH of 7.0 the 
free energy of activation of the denaturation process was 
25,600 cal./mole and the heat of activation 53,700 cal./mole. 
The entropy of activation was found to be 80.9 cal./mole/ 
degree. From these results it was estimated that the acti- 
vation of the thermal denaturation reaction of the enzyme 
protein was accompanied by the breaking of approximately 
11 secondary bonds of the molecule. 

The kinetics of the enzyme-catalyzed reaction were 
studied. By utilizing the Lineweaver-Burk as well as the 
integrated form of the Michaelis-Menten equation, the 
Michaelis-Menten constant of the enzyme and the maximal 
velocity of the enzyme-catalyzed reaction were determined 
from reaction extent data. The results obtained at various 
temperatures and hydrogen ion concentrations by these two 
different approaches were compared. It was concluded that 
rate extent data can be utilized for the accurate determina- 
tion of the Michaelis-Menten constant of an enzyme and the 
maximal velocity of an enzyme-catalyzed reaction only if 
the integrated form of the Michaelis-Menten equation is 
used. At a pH of 8.5 and a temperature of 60° C. the 
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Michaelis-Menten constant had a value of 5.04 x 107° 
moles/liter. The maximal velocity under the same condi- 
tions was 2.66 x 10°° moles/liter/sec. The temperature 
coefficient of the Michaelis-Menten constant was shown to 
be the heat of dissociation of the enzyme-substrate com- 
plex and was found to be — 3500 cal./mole. From the 
maximal reaction velocity as well as from a kinetic analy- 
sis of the reaction data the heat of activation of the reac- 
tion of the enzyme-substrate complex to give the products 
of the enzyme-catalyzed reaction was determined and 
found to be 3800 cal./mole. These thermodynamic quanti- 
ties were compared with the corresponding values of other 
enzyme systems where such a study had been conducted. 
139 pages. $1.85. Mic 56-2848 


STUDIES ON GLYCINE-2-C** INCORPORATION 
INTO MOUSE LIVER CONSTITUENTS 


(Publication No. 17,881) 


Noel Simmons, Ph.D. 
University of Minnesota, 1956 


Glycine-2-C™ was injected intraperitoneally into mice. 
Livers were removed at intervals from four minutes to 
twelve hours after injection and separated into nuclear, 
microsomal, ultramicrosomal, and supernatant fractions. 
The following constituents were isolated from each frac- 
tion and the total liver homogenate: free glycine; soluble, 
bound, acid-hydrolyzable glycine; protein glycine; ribo- 
nucleic acid adenine and guanine; and from homogenate and 
nuclei, the desoxyribonucleic acid purines. 

Relative incorporation into glycine constituents were 
found to be, in descending order, for 

1) free glycine — supernatant, homogenate, microsomal; 
maximum specific activity in six to seven minutes; 

2) soluble-bound glycine — supernatant, homogenate, 
microsomal; maximum specific activity in 50-75 minutes; 
3) protein glycine —- microsomal, ultramicrosomal, 
homogenate, supernatant, nuclear; maximum specific ac- 

tivity in two hours. 

The observed variations in free glycine specific activ- 
ity suggest metabolic heterogeneity of this constituent in 
the mouse liver cell, although explanations for these differ - 
ences are Offered in support of metabolic homogeneity. 

Evidence is presented by mathematical analysis that the 
ultramicrosomes may not constitute a distinct fraction, but 
may be a difficultly-sedimentable microsomal fraction 
with entrapped supernate. 

Possible explanations have been offered for the graphi- 
cal non-adherence of free glycine to the role of sole im- 
mediate precursor in renewal of soluble-bound and protein 
glycines. By assuming this role and using mathematical 
analysis of the specific activity-time curves, average max- 
imum turnover times in hours have been calculated to be — 
as follows: 

1) homogenate — soluble-bound (2.4) and protein gly- 
cine (27); 

2) microsomes — soluble-bound (3.5) and protein gly- 
cine (14.5): 

3) supernate — soluble-bound (3.3) and protein glycine 
42); 
4) nuclei - protein glycine (41); 








0) ultramicrosomes — protein glycine (21). 

Homogenate protein glycine turnover time is compared 
with the much longer times published by other authors and 
reasons are Offered for the discrepancies. 

Relative incorporation into nucleic acid (RNA and DNA) 
purines were determined to be, in descending order, for 

1) RNA adenine — nuclear, supernatant, ultramicro- 
somal, microsomal; 

2) RNA guanine — nuclear, supernatant, ultramicro- 
somal, microsomal. 

DNA adenine and guanine lay between supernatant and 
ultramicrosomal purine specific activities. In any cell 
fraction, adenine renewal was observed to be greater than 
guanine. 124 pages. $1.65. Mic 56-2849 


KINETIC STUDIES WITH CRYSTALLINE PAPAIN 
(Publication No. 17,599) 


Anne Stockell, Ph.D. 
University of Utah, 1956 


Chairman: Emil L. Smith 


The purpose of the present investigation has been to 
obtain information on the mechanism of action of a prote- 
Olytic enzyme by means of precise kinetic measurements 
with synthetic substrates of simple structure. These stud- 
ies have been performed with the proteolytic enzyme pa- 
pain. Benzoyl-L-argininamide (BAA) has been used as 
substrate throughout most of this work. BAA is deami- 
dated by papain and is the most sensitive substrate of this 
enzyme that has been studied thus far. Liberated ammo- 
nia has been measured by a colorimetric ninhydrin 
method. 

The enzymatic reaction may be represented as follows: 


kK, 
mee 
; ES 
k_, 


Here E refers to enzyme, S is substrate, ES represents 
enzyme-substrate complex, and P refers to products of 
the reaction. The velocity constants of the three indicated 
reactions are k,, k_, and ky. The Michaelis constant, Kn, 
is defined as (ko+k_, )/k,. The kinetic parameters Km and 
Ko have been determined under a wide variety of conditions 
by measuring the velocity of the enzymatic reaction at 
various substrate concentrations. The optimum pH for k, 
at 5°C. is markedly different from the optimum pH obtained 
at 38°C. or 66°C. An Arrhenius plot of In k, versus 1/T is 
linear from 15°C. to 66°C. but deviates from linearity at 
5°C. These findings have been interpreted as a change in 
the rate-limiting k, step under certain conditions. 

Ky, may represent the thermodynamic constant k_, /k, 
or the stationary-state constant k,/k, depending on the 
relative magnitudes of k, and k_,. Alterations in the 
value of K,, with changes in temperature are not consist- 
ent with the interpretation of K,,, as a thermodynamic 
constant. However, the ratio k,/K,, appears to be related 
to the dielectric constant of the medium, Plots of log 
(k,/K,,) versus the reciprocal of the dielectric constant 
are linear and have similar slopes under all conditions 
studied so far. These findings suggest that k,/K,, is the 
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constant, k, , and thus K,,, represents the stationary-state 
constant. The k, step appears to involve the interaction of 
ions or dipoles of like charge. An Arrhenius plot of ln k, 
versus 1/T is linear from 5°C. to 38°C. | 

Plots of k, as a function of pH at 5°C., 38°C. and 66°C. 
suggest that this velocity constant possesses a broad pH 
maximum at the three temperatures, The data suggest 
that the k, step requires the presence of two titratable 
groups of the enzymatic center. These are negatively- 
charged carboxyl ion and a positively-charged amino or 
imidazole group or possibly an uncharged sulfhydryl group. 

Carbobenzoxy-L-glutamic acid acts as an inhibitor of 
papain when the ¥-carboxyl group is unionized. Its inhibi- 
tion may be non-competitive reversible or perhaps a mixed 
type. ' 

In a medium of D,O at pD 5.3 at both 38°C, and 5°C., k, 
is apparently unchanged. 

Uncharged substrates yield greatly increased values of 
K , With relatively little change in k, when compared to 
BAA, 

Variations in properties among several preparations of 
mercuripapain have been observed. The data indicate that 
certain of these enzyme preparations possess more than 
one type of enzymatic activity. 

A possible mechanism for papain-catalyzed hydrolysis 
is postulated. This scheme is not unique but is consistent 
with the available information concerning this enzyme. 

110 pages. $1.50. Mic 56-2850 


THE NATURE AND PROPERTIES OF 
THE PIGMENT OF CURED MEATS 


(Publication No. 18,489) 


Virgil Orville Wodicka, Ph.D. 
Rutgers University, 1956 


This study was undertaken to determine more definitely 
which of the heme pigments gives the color to cured meats 
and to learn more about the nature of the light-catalyzed 
reaction by which this pigment is destroyed. 

Detailed reflectance spectra were determined on both 
commercially cured and laboratory-cured meats, using the 
Beckman DU Spectrophotometer. Myoglobin was prepared 
by the method of Theorell, converted to nitric oxide myo- 
globin by exposing it to nitric oxide in a previously evacu- 
ated chamber, and the corresponding hemochrome pre- 
pared by denaturing the protein of the nitric oxide myo- 
globin with alkali. 

It was found possible to produce the typical color of 
cured meat by exposing the meat to nitric oxide in a previ- 
ously evacuated vessel and boiling the meat after removal 
of the gas, but no practical advantage was found for this 
procedure. 

Exposure of cured meat to the light of a Hunter Color 
Difference Meter was used to induce fading and simultane- 
ously to measure it by plotting redness values against time 
of exposure. Pork was cured by injecting 10% of its weight 
of a solution of sodium chloride and sodium nitrite, then 
heating in a laboratory oven. The redness value was found 
to be related to the nitrite level in the pickle and to the 
time and temperature of heating, but the rate of fading of 
the red color was not significantly related to any of these. 





Comparison of the reflectance spectrum of cured meat 
with the absorption spectra of purified pigments suggests 
that the pigment of cured meat is a mixture of heme com- 
pounds, the exact nature of the mixture depending on the 
history of the sample. Nitric oxide myoglobin is probably 
one of the main components, and other peaks in the reflect- 
ance spectra resemble those of the hemochrome formed — 
by denaturing the globin of nitric oxide myoglobin, Still 
other peaks suggest the presence of free nitric oxide 
heme. Indirect evidence from ethanol extracts of raw and 
cured meat and from solutions of heme in aqueous ethanol 
suggests that the nitric oxide heme adds some semi-polar 
compound, probably oxygen-containing, to the bond for- 
merly occupied by the protein, This compound may be 
important in the acceleration of fat oxidation in meats by 
the cured meat pigments. bigs, 

If nitric oxide myoglobin is the main pigment, as sug- 
gested by the spectra, its non-extractability from the meat 
with water must be explained. | 

73 pages. $1.50. Mic 56-2851 


GROWTH REQUIREMENTS OF PARAMECIUM 
AURELIA, VARIETY 4, STOCK 51.7, SENSITIVE 


(Publication No. 17,990) 


George Robert Young, Ph.D. 
Indiana University, 1956 





Paramecium aurelia grow and multiply in axenic cul- 
ture when supplied with a mixture of 17 amino acids, 8 
water soluble vitamins, 11 salts, stigmasterol, and the 
precipitate and supernatant from a 50 per cent acetone 
fractionation of a water extract of Fleischmann’s “Acti- 
vated Dried Yeast.” Various methods were employed to 
isolate a factor or factors from the acetone supernatant 
necessary for the growth of the organism. P. aurelia was 
cultured in tubes by serial transfer, and the fractions of 
the acetone supernatant were said to be active if the popu- 
lation density after the third transfer in the experimental 
tube was equal to or greater than that in the control tube. 

The active material was soluble in perchloric acid; it 
had an ultraviolet absorption spectra with a maximum ab- 
sorption in the vicinity of 260 my; it gave a positive pen- 
tose reaction with the orcinol reagent; it gave a positive 
ninhydrin reaction and a positive Elson-Morgan reaction 
for an amino sugar; and the active fractions gave a posi- 
tive Benedict’s reaction after hydrolysis but not before 
hydrolysis. The active compound was not extractable by 
ether; it was not precipitable by barium at pH 8.2 in 76 
per cent alcohol; and its growth-promoting activity was 
not destroyed by alkaline hydrolysis. These data indicate 
that in the active fraction of the acetone supernatant there 
is present: (1) an amino sugar, (2) a conjugated carbohy- 
drate, and (3) a nucleic acid derivative. The latter has 
been identified as a derivative of uracil by comparison of 
its ultraviolet absorption spectrum with those reported for 
the nitrogen bases. Quantitative tests on the “acid solu- 
ble” fraction give the following molar ratio of uridine to 
phosphate to hexosamine: 1:1.8:0.7. Uridine diphosphate 
glucose and uridine diphosphate acetylglucosamine have 
been tested for growth-promoting activity. They are not 
active in replacing the perchloric acid supernatant. 
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However, they are stimulatory in the presence of the per- 
chloric acid supernatant or the “acid soluble” fraction. 

The isolation of the active compound has not been com- 
pleted, but the data strongly suggest that it is a carbohy- 
drate conjugate of uridine. Conjugates of this nature, such 
as, uridine diphosphate glucose and uridine diphosphate 
acetylglucosamine, have recently been isolated from yeast, 
liver, and Staphylococcus aureus, These compounds have 
been found to be important cofactors in metabolic proc- 
esses. It will be of great interest if, upon final analysis of 
the active material, P. aurelia were to require such a 
compound for growth. This would be another example of a 
microorganism that cannot synthesize a coenzyme. 

45 pages. $1.50. Mic 56-2852 
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THE TRANSFORMATION OF SILICIC ACID TO 
QUARTZ AND THE SYNTHESIS OF A 
NEW CRYSTALLINE SILICA 


(Publication No. 18,472) 


Paul Powell Keat, Ph.D. 
Rutgers University, 1956 


This paper deals with the effect of hydrothermal solu- 
tions on silicic acid. It covers the influence of alkaline 
solutions on the transformation of silicic acid to the fol- 
lowing crystalline forms of silica: cristobalite, quartz 
and a newly discovered tetragonal form. A study of the 
physical properties of the new silica phase is also in- 
cluded. 

The hydrothermal technique, involving aqueous solu- 
tions at elevated temperatures and pressures, was used 
in this study. In general the ranges of temperature and 
pressure involved were 200-585°C and 24-1400 bar. 

Alkaline solutions derived from the hydroxides and 
carbonates of lithium, sodium and potassium were chiefly 
used. The influence of such physical factors as time, 
pressure and temperature was determined in addition to 
the effect of alkali concentration. 

The results showed the following: 

1. In pure water at 200-585°C, and low pressure (e.g., 
400 bar) silicic acid remains unchanged but with increased 
pressure (e.g., 1200 bar) silicic acid is transformed to 
cristobalite. 

2. The addition of alkali to silicic acid at 385-585°C 
and 350-1300 bar over a time period of two days will effect 
the transformation of silicic acid according to the molality 
of hydroxyl ion (calculated under the given conditions of 
temperature and pressure) as follows: 


low [OH], <0.0006 m_ .__ cristobalite 


a 





silicic.acid new silica 
0.0006-0.002 m 


h [OH |, >0.002 m . quartz 





3. The above concentration ranges will vary slightly 





eee) 


dependent on time; a low alkali concentration and a long 
time period leading to the same reaction products as a 
higher alkali concentration and a shorter time. 

4, Subsequently, both cristobalite and the new silica 
phase are transformed directly to quartz by (1) the addi- 
tion of alkali in greater amount than that of the previously 
given concentration ranges or (2) a longer time period 
than two days provided the hydroxyl ion concentration is 
sufficiently high. 

9. The new silica phase is tetragonal with unit cell 
dimensions, a = 7.456 A and c = 8.604 A. Twelve SiO,- 
groups constitute the unit cell. The space group is 
D,*-P4, 2, (or D,*-P4,2,). The density is 2.50 and the 
refractive indices are € = 1.513 and w = 1.522, 

6. The new silica phase is thermally stable to about 
1100°C, above which it transforms first to quartz and then 
to cristobalite. 

7. On heating to 550°C, it shows a contraction perpen- 
dicular to the c-axis and an expansion parallel to the 
c-axis leading to a small negative mean linear thermal 
dilatation up to 550°C and higher. 


Conclusions 

a. Many of the apparently contradictory hydrothermal 
transformations of silicic acid reported in the literature 
can be explained on the basis of temperature, pressure, 
hydroxyl concentration and time. In particular, certain 
concentration ranges of hydroxyl ion exist within which the 
end product may be either silicic acid, cristobalite, new 
silica phase or quartz. 

b. Quartz is the ultimate “end product” in the hydro- 
thermal transformation of silicic acid (under the condi- 
tions studied) with either cristobalite or the new silica 
phase as intermediates, dependent on the alkali concen- 
tration. 

c. The new silica phase is unique and may be consid- 
ered a parent structure from which other silicate struc- 
tures are derived. Such appears to be the case with f- 
spodumene for which a reasonable approach in structure, 
density and thermal dilatation can be derived on the basis 
of a close structural similarity to the new silica phase. 

d. The thermal behavior of the new silica structure 
may also account for the anomalous appearance of quartz 





‘in the stability range of cristobalite from original sam- 


ples consisting of either silicic acid or mixtures of 
Li,O-Al,O, -SiO, (which lead to B-spodumene formation). 
199 pages. $2.60. Mic 56-2853 


A STUDY OF CATHODE POTENTIALS 
IN AQUEOUS TUNGSTATE SOLUTIONS 


(Publication No, 18,425) 


Dick Robert Markwell, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor M. L. Holt 


Pure metallic tungsten has not been electrodeposited 
except as an extremely thin layer from aqueous tungstate 
ion solutions; however, tungsten will readily co-deposit 
with certain other metals, notably iron, cobalt, and nickel. 
In previous work with the electrodeposition of tungsten and 
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its alloys the primary purpose has been the development 


of various types of plating baths. These reports have con- 


tained little information of a theoretical nature, The pur- 
pose of this research problem was to explain, if possible, 
why pure metallic tungsten has not been electrodeposited 
from aqueous tungstate ion solutions and why it will co- 
deposit with other metals. 

It was believed that data concerning the cathode poten- 
tials in various tungsten alloy plating solutions would pro- 
vide information pertinent to the processes of deposition. 
A special cell was constructed of a design that incorpora- 
ted the backside capillary reference electrode technique. 
Cathode potential measurements in various tungstate ion, 
co-metal ion solutions were made with this cell while the 


baths were being electrolyzed. The potentials were repro- 


ducible and varied over a range in excess of 1400 milli- 
volts. 

A hypothesis, based on the results of experiments re- 
ported here, selected thermodynamic data, and on the re- 
ports of other authors, which explains why tungsten alone 


make possible their safe preparation, storage and 
handling. 

The bromosilanes were caused to react with Grignard 
reagents in di-n-butyl ether to give the mono- and dissub- 
stituted organosilanes. Among the derivatives were six 
previously unreported compounds; t-butylsilane, n- 
amylsilane, cyclohexylsilane, p-silylanisole, 1-naphthyl- 
silane and di-n-amylsilane, The compounds were analyzed 
for carbon and hydrogen and characterized by determining 
density, refractive index and (in the case of t-butylsilane) 
vapor pressure data. Organosilyl compounds were found 
to be clear liquids stable in the air. Their molar refrac- 
tions agree with those calculated from empirical data, 

A new type of compound having a silyl group attached 
to a triply-bonded carbon was also prepared. Ethynylene- 
magnesium bromide was caused to react with monobro- 
mosilane to give disilylacetylene (b.p. 43°C at 760 mm), 
The density, refractive index and vapor pressure data 
were likewise determined for this compound. Although it 
was handled in air for several hours, the stability of this 


will not electrodeposit from aqueous tungstate ion solutions 
but will co-deposit with some other metals, is offered. The 
hypothesis makes use of the fact that the aqueous tung- 

state ion is very stable, and points out that alloy deposition 
occurs Only from co-metal ion solutions which have cathode 


compound is questionable and caused one serious explosion. 
It was shown that magnesium and lithium react with 
bromosilanes to bring about disproportionation to silane 
and residual materials. No silicon-lithium- or silicon- 
“Grignard” compounds formed. Reasons are given to ex- 





potentials similar to the potential of a solution containing 
tungstate ions but no co-metal ions. 
135 pages. $1.80. Mic 56-2854 


MONOBROMOSILANE AND DIBROMOSILANE: 
PREPARATION, REACTIONS AND DERIVATIVES 


(Publication No. 17,973) 


Herman Ernest Opitz, Ph.D. 
Indiana University, 1956 


This work consisted of developing a method for pre- 
paring monobromosilane and dibromosilane in quantity 
and then studying some of the reactions and derivatives of 
these compounds. The small amount of work with lower- 
halogenated silanes previously reported was limited to 
Study by means of high-vacuum line techniques. 

Attempts were made to prepare monochlorosilane by 
selective reduction of silicon tetrachloride with lithium 
aluminum hydride, but it was found that the only product 
is silane, Attempts to brominate silane partially using 
N-bromosuccinimide and N-bromoacetamide also failed. 
Success was achieved however, in preparing SiH, Br and 
SiH Br, by reacting in the gas phase streams of silane 
(made by reduction of silicon tetrachloride with lithium 
aluminum hydride) and hydrogen bromide in the presence 
of an aluminum bromide catalyst at 80-100°C. The cat- 
alyst was supported on dehydrated asbestos fibers with- 
in a furnace which allowed reversal of the gas flow at 
intervals. (The latter was made necessary by the tend- 
ency of the aluminum bromide to sublime.) The prod- 
ucts were separated in a special low-temperature dis- 
tillation apparatus and collected in brass traps which 
then served as storage cylinders. Monobromosilane 
(b.p. 2°C) and dibromosilane (b.p. 64°C) as well as 
Silane are spontaneously combustible in air, and vari- 
ous Special apparatus and techniques were developed to 





plain this behavior. It was found difficult (and in some 
cases impossible) to separate organosilyl compounds from 
diethyl ether even with the best of distillation columns. A 
coordination effect was postulated between the Si of the 
silyl group and the O of the ether. This effect was inves- 
tigated with infrared measurements and by obtaining vapor- 
liquid equilibrium data on the system: diethyl ether-n- 
butylsilane. These studies showed no strong coordination 
effect or azeotrope formation. 

All new compounds (as well as SiH, Br and SiH,Br,) 
prepared in this work were further characterized by re- 
cording the infrared spectra. Reproductions of the spectra, 
the band frequencies, and a discussion of the spectra are 
included. 117 pages. $1.50. Mic 56-2855 


THE NATURE OF ACID ATTACK 
ON SODA-LIME-SILICA GLASS 


(Publication No. 18,186) 


Joseph Luther Pentecost, Ph.D. 
University of Illinois, 1956 


In the literature on the chemical durability of glass 
there is little information describing the nature of the 
attack of soda-lime-silica glass by water and dilute 
acids. The purpose of this investigation was to define 
more clearly the nature of acid attack on soda-lime- 
silica glasses; to determine the effect of different acid 
anions; to compare water and dilute acid attack rates; 
and to suggest possible mechanisms for these reactions. 

Three soda-lime-silica glasses of systematically 
varied composition (Table 1) were reacted with water 
and hydrochloric, sulfuric, and tartaric acids for time 
periods of one-half, one and three hours. A constant 
temperature of 90° C. was used for all experiments. A 
standard powder method was used except that the re- 
sulting extracts were analyzed chemically for sodium, 
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TABLE 1. GLASS COMPOSITIONS (MOLAR) 





Glass No, SiO, Al,O, Na,O CaO 





X-639 
X-640 
X-641 


1.20 
1.20 
1.20 


0,002 
0.002 
0,002 


0.181 
0,227 
0.273 


0.299 
0.244 
0.189 





calcium and silicon. The sodium was determined by 

flame photometry; calcium by a modified versenate titra- 
tion; and silicon by silico-molybdate blue method. The 
results were presented as rate of ion removal curves and 
were further utilized to calculate the number of excess 
sodium and excess calcium ions in the extract. The excess 
ion number N was defined as: 


No. of Cations in extract. No. of Cations in Glass 








= No. of Silicon atoms in extract " No. of Silicon atoms in Glass 


Ny = (Na/Si) 
No, = (Ca/Si) 


- (Na/Si) ass 
~ (Ca/Si) ass 


extract 


extract 


This excess ion number was used as an index of the extent 
to which an ion exchange type of reaction preceded the net- 
work breakdown type of reaction. 

Two major types of attack were noted. With water the 
predominant attack mechanism was a complete breakdown 
of the glass network, while the acid concentrations greater 
than 0.02 N, an ion exchange type of reaction was predomi- 
nant. 

The more durable glass (X-639) gave evidence of the 
acid attack mechanism at lower acid concentrations than 
did the less durable glass (X-641). 

The type of acid anion was found to influence the attack 
mechanism only slightly; however the reaction products 
from the exposure of glass to tartaric acid interfered with 
the direct action of this acid. 

The removal of calcium from a glass by ion exchange 
was found to be more dependent on the soda-silica ratio of 
the glass than on the calcium content of the glass. 

The high calcia glass (X-639) showed less calcium and 
sodium removal with acid than with water attack, while the 
higher soda glasses (X-640 and X-641) exhibited a greater 
rate of removal of these ions with acid attack. 

When acids such as hydrochloric, sulfuric, and tartaric 
in concentrations of 0.02N or higher attack glass, sodium 
and calcium ions diffuse from the glass into the solution, 
while H,O* ions diffuse into the glass. This type of attack 
results in a partially hydrated silica-rich layer on the 
glass surface which is tightly bonded into the glass struc- 
ture. 

The excess ion number was found extremely useful in 
interpreting rate of ion removal data. The number pro- 
vided a concise index of the importance of ion exchange in 
relation to the over-all reaction. 

43 pages. $1.50. Mic 56-2856 





AUTOMATIC SPECTROPHOTOMETRIC 
TITRATIONS: DETERMINATION OF 
CHROMIUM, IRON, TITANIUM AND 

VANADIUM IN TITANIUM MATERIALS WITH 

ELECTROLYTICALLY GENERATED TITRANT 


(Publication No. 18,191) 


Charles Brockway Roberts, Ph.D. 
University of Illinois, 1956 


An automatic derivative spectrophotometric titrator ig 
described which is capable of rapid, precise, and accurate 
titrations. The method utilizes a derivative technique by 
which a relatively simple electronic circuit develops a 
voltage signal proportional to the third derivative of the 


_ photometer output. 


The derivative signal is ideally suited to trigger a relay 
system and terminate the flow of titrant at the “break” 
(end point) in the absorbance vs. milliequivalents titration 
curve. This automatic system requires a minimum of 
pre -titration considerations and instrument adjustments, 
It is applicable for automatic titration of solutions where 
there is a relatively sharp change of absorbance at the end 
point even though the absolute absorbance is unknown and 
considerably different from sample to sample. Quantita- 
tive results for a few common acidbase and redox titra- 
tions show 0.1% precision even at relatively fast flow 
rates of titrant (about 5 ml./min.). 

The procedure is applied to the determination of iron 
in titanium sponge, alloys, and ores giving rapid, precise, 
and accurate results. After the sample has been dis- 
solved in acid, ferric iron is automatically titrated in the 
derivative spectrophotometric titrator with electrolyti- 
cally generated titanous ion. 

A generator electrode is described which provides 
100% efficient generation of titanous ion in the acid solu- 
tions with no electrode care after once prepared. 

The method is useful over a wide concentration range 
of iron (0.01% to 20% or more). The precision is better 
than 0.1% relative for iron concentration greater than 3% 
and the average absolute error is about 0.003% iron. It is 
possible to make the determination in about 35 minutes, 
including dissolution of the sample. 

The determination of titanium in titanium metal, tita- 
nium dioxide, and titanium ores is made by automatic de- 
rivative spectrophotometric titration. Titanium sponge, 
alloys, and titanium dioxide can be dissolved in various 
acid solutions, but the ores must be fluxed before dissolu- 
tion in acid, Aliquot samples thus prepared are passed 
through a cadmium reductor into an aliquot of a standard 
ferric chloride solution, which contains sufficient tita - 
nium(IV) for electrolysis purposes. The excess iron is 
determined by automatic derivative spectrophotometric 
titration and the milliequivalents of titanium are then cal- 
culated from this information. The elapsed total time for 
complete analysis of titanium is about 40 minutes with a 
precision and accuracy of about +0.1%. Both titanium and 
iron content of ores may be determined from the same 
solution with a total elapsed time of about one hour. 

Chromium and iron in a titanium sample can be deter- 
mined with one titration. Chromium is oxidized to chro- 
mium(VI) and iron to iron(II). Chromium is first reduced 
to chromium(III) by electrolytically generated titanous i0 
using diphenylamine sulfonate indicator, the titration auto- 
matically stopping at the end point. Leuco methylene blue 
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is added, the titration started again, and iron reduced to 
iron(II). The time required to reach the end point deter- 
mines the amount of each element. Chromium is accurate 
to within 0.005% and iron to within 0.03%. 

Vanadium in titanium tetrachloride is determined by 
hydrolyzing the latter and using the automatically recorded 
absorbance vs. milliequivalents curve. Ten-milliliter 
samples containing about 0.01 to 0.2% vanadium in titanium 
tetrachloride were obtained with an average deviation of 
about 0.00016%. Iron in titanium tetrachloride was also 
determined with vanadium by using the same procedure. 

Observations are made on the conditioned platinum 
gauze electrode. It is found the electrolysis of titanium(IV) 
in the presence of the organic methylene blue molecule 
conditions the electrode (used as the cathode) so that it 
has about 0.2 volts higher over-voltage than a clean plati- 
num electrode. 131 pages. $1.75. Mic 56-2857 


THE ELECTROCHEMICAL AND 
SPECTROPHOTOMETRIC PROPERTIES 
OF COPPER(II) PERIODATE 


(Publication No. 18,357) 


Frank Morgan Toney, Ph.D. 
Polytechnic Institute of Brooklyn, 1956 


The interest shown in copper(II) for analytical pur- 
poses and the conflicting statements of copper(II) solu- 
tions as an Oxidizing titrant demonstrated the need for 
further investigation of the properties of copper(II) solu- 
tions. In particular, a knowledge of the electrochemical 
and spectrophotometric properties of the trivalent copper 
system would lead to a better understanding of the stoichio- 
metry of oxidation reactions involving copper (III) solutions 
and also would give an insight into a suitable method of 
end point detection. This investigation was undertaken to 
obtain such information with the possibility of developing 
copper(II) as a useful analytical reagent. 

Alkaline periodate solutions of copper(II) exhibit an 
absorption maximum in the visible spectrum at 410mu, 
and in the ultraviolet at 260mu. The wavelengths at which 
these maxima occur are independent of the copper(II), 
periodate and hydroxide ion concentrations and of the 
method of preparation of copper(II). Copper(III) solutions 
were reduced and precipitates of copper(II) compounds 
were formed when the molar ratio of periodate ion to 
copper(II) ion was low. These results made it impossible 
to study any complex formation between copper(II) and 
periodate ions by spectrophotometric methods. 

The electrochemical behavior at the rotating platinum 
electrode of solutions of copper(II) in alkaline periodate 
and in alkaline tellurate was investigated. Alkaline perio- 
date and alkaline tellurate solutions were not reduced at 
the rotating platinum electrode from +0.80 to -0.20 volts 
vs.S.C.E. Alkaline tellurite solutions were neither oxi- 
dized nor reduced within this range of potential. Alkaline 
periodate and alkaline tellurate solutions of copper (III) 
Were irreversibly reduced at the rotating platinum elec- 
trode. Copper(II) in alkaline periodate solutions was ir- 
reversibly oxidized. Well defined diffusion currents were 
obtainable only with platinized electrodes. 

The formal potential of the copper(II), copper(II), 





redox system in alkaline periodate solutions determined 
from composite polarograms is +0.35 volts vs. S.C.E. 
From potentiometric measurements, the formal potential 
of this system was found to be +0.361 t 2.2 mvs. vs. S.C.E. 
The formal potential estimated on the basis of chemical 
reactions is approximately + 0.3 volts vs. S.C.E. 

The possibility of utilizing the amperometric titration 
method with copper(II) solutions was investigated. The 
results indicated that periodate ions compete with cop- 
per(III) in the oxidation of arsenite ions. Copper(II) in 
alkaline periodate or alkaline tellurate solutions proved to 
be impractical as a useful analytical oxidizing reagent. 

57 pages. $1.50. Mic 56-2858 
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THE MECHANISM OF THE 
DOEBNER-VON MILLER 
QUINALDINE SYNTHESIS 


(Publication No. 18,458) 


Richard Thomas Bennett, Ph.D. 
Rutgers University, 1956 


When p-toluidine is condensed with acetaldehyde in 
acid solution, a mixture of the aldol bases, a- and B-4- 
hydroxy -2,6-dimethyl-1,2,3-4-tetrahydroquinoline is 
formed. These compounds are converted to an equimolar 
mixture of 2,6-dimethylquinoline and 2,6-dimethyl-1,2,3,4- 
tetrahydroquinoline when they are refluxed with acid. 

This is an oxidation-reduction reaction which has been 
shown to proceed by a hydride transfer. 

The conversion of aldol bases into quinaldines and 
tetrahydroquinaldines was investigated by running this 
reaction in a solution of 8.2% deuterium chloride in deu- 
terium oxide (99.5%). 

The number of atoms of deuterium in the various prod- 
ucts was determined by burning the samples to water. An 
infrared curve on this water was taken from 2-4.5 microns 
and the percent transmission of the peak at 4.05 microns 
was used to calculate the atom percent deuterium in the 
molecule. 

The mixture of 2,6-dimethylquinoline and 2,6-dimethyl- 
1,2,3,4-tetrahydroquinoline was separated by converting 
the secondary amine to an amide by treatment with phenyl- 
thiocarbonyl chloride. 

The 2,6-dimethylquinoline had a value of 1.36 atoms of 
deuterium per molecule. This was converted to 2,6- 
dimethylquinoline-1-oxide which had a value of 1.18 atoms 
of deuterium per molecule. 

When 2,6-dimethylquinoline-1-oxide was nitrated, a 
dinitro compound in which one of the nitro groups is in the 
4-position was isolated which gave a value of 1.17 atoms 
of deuterium per molecule. This means that there is no 
deuterium in the four position of the quinoline. 

The 2,6-dimethylquinoline was converted to 2-(3'- 
nitrostryl)-6-methylquinoline by reaction with m-nitro- 
benzaldehyde. This product had 1.34 atoms of deuterium 
per molecule, which shows that there is no deuterium in 
the methyl group. 
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2,6-Dimethylquinoline was reduced with hydrogen and 
Raney -nickel at room temperature to 2,6-dimethyl-1,2,3, 
4-tetrahydroquinoline and was converted to the benzamide, 
1-benzoyl-2,6-dimethyl-1,2,3,4-tetrahydroquinoline which 
had 1.36 atoms of deuterium per molecule. This shows 
that there was no exchange of deuterium during this reduc- 
tion. 

The benzamide was oxidized with potassium permanga- 
nate to afford 2,4-dicarboxybenzanilide which had 0.44 
atom of deuterium per molecule, This means that there is 
0.92 atom of deuterium at carbon three. 

The 1-phenylthiocarbonyl-2,6-dimethyl-1,2,3,4-tetra- 
hydroquinoline had a deuterium content of 2.72 atoms of 
deuterium per molecule. This was oxidized with potassium 
permanganate to afford 2,4-dicarboxyacetanilide which had 
a value of 1.22 atoms of deuterium per molecule. This 
means that there are 1.50 atoms of deuterium in the nitro- 
gen ring, presumably at carbon three. 

The deuterium at carbon three in the quinoline and the 
tetrahydroquinoline arises from the elimination of water 
to form a 3-4 double bond. A deuteron may then attack the 
m electrons at carbon three to produce a stable benzyl 
carbonium ion. This may again eliminate a proton from 
carbon three to produce the 3-4 double bond which in turn 
may be attacked by a deuteron to again produce the benzyl 
carbonium ion. Since deuterium has been found at carbon 
three, equilibration is occurring, and therefore, the hydride 
transfer must be slower than the equilibration. 

A mechanism which is in agreement with these results 
is the transfer of a hydride ion from carbon two of a 1,2- 
dihydroquinoline to the benzyl carbonium ion at C-4 of a 
tetrahydroquinoline. The 1,2-dihydroquinoline and the 
benzyl carbonium ion arise from the elimination of a 
molecule of water from the 4-hydroxytetrahydroquinoline. 

96 pages. $1.50. Mic 56-2859 


NITRATION OF 3-PHENYLQUINOLINE 
(Publication No. 17,943) 


Bernard Buchner, Ph.D. 
Indiana University, 1956 


A good laboratory method for the preparation of 3- 
phenylquinoline has been devised in which 3-phenyl-2,4- 
quinolinedicarboxylic acid is decarboxylated with copper 
bronze in Stanolind. The quinolinedicarboxylic acid was 
prepared by the Pfitzinger reaction between phenylpyruvic 
acid and isatin. No 3-phenylquinoline was obtained by the 
reduction of 4-chloro-3-phenylquinoline which had been 
prepared from 4-hydroxy-3-phenylquinoline by chlorination 
with phosphoryl trichloride, Condensation of ethyl phenyl- 
ethoxalylacetate and aniline in chloroform followed by a 
Conrad-Limpach ring closure gave ethyl 4-hydroxy-3- 
phenylquinaldate which was hydrolyzed and decarboxylated 
to 4-hydroxy-3-phenylquinoline. 

Nitration of 3-phenylquinoline in mixed acid, wherein 
an equivalent of nitric acid was used, resulted in an 80 
per cent yield of 3-(p-nitrophenyl)-quinoline. No other 
pure product was obtained. Further nitration under the 
same conditions gave the positional isomers, x-nitro-3- 
(p-nitrophenyl)-quinoline and y-nitro-3 -(p-nitrophenyl)- 
quinoline in 64 and 10 per cent yields, respectively. The 





structure of the x-isomer was proven by an unequivocal] 
synthesis starting with 5-nitro-3-methylquinoline which 
was converted to 5-nitro-3-phenylquinoline in a series of 
seven steps. The latter substance nitrated predominantly 
in the para position of the phenyl ring. Thus, 5-nitro-3- 
(p-nitrophenyl)-quinoline was shown to be identical with . 
the x-isomer as evidenced by a mixed melting point deter. 
mination and a comparison of infrared spectra. The y- 
isomer was shown to be most closely related to 8-nitro- 
quinoline and 8-nitro-3-methylquinoline by infrared anal- 
ysis. 

Nitration of 3-methylquinoline in mixed acid gave 5- 
nitro-3-methylquinoline in 51 per cent yield and 8-nitro- 
3-methylquinoline in 27 per cent yield. These isomers 
were separated via their nitrate salts. A mixed melting 
point of a purified sample of each showed considerable de- 
pression. The melting point of the 8-nitro isomer was 
identical with the one reported for this compound, How- 
ever, the 5-nitro isomer has been hitherto unreported, 
Its structure was proven by oxidation of the 3-methyl 
group to 5-nitro-3-quinolinecarboxylic acid which was 
converted to 5-nitroquinoline by thermal decarboxylation 
of its silver salt. A mixed melting point determination 
with authentic 5-nitroquinoline showed no depression. 

The reactivity of the pyridine ring and the nitro groups 
of the mono- and dinitro-substituted 3-phenylquinolines 
have been demonstrated. 3-Phenyl-, 3-(p-nitropheny])-, 
and 5-nitro-3-(p-nitrophenyl)-quinolines were oxidized 
with hydrogen peroxide in glacial acetic acid to their cor- 
responding quinoline-l-oxides. These compounds rear- 
ranged to the carbostyrils when heated in acetic anhydride 
and then were chlorinated to their respective 2-chloro 
compounds with phosphoryl trichloride. The methiodide 
salts of 3-phenyl-, 3-(p-nitrophenyl)-, 3-(p-aminopheny))-, 
5-nitro-3-phenyl-, 5-nitro-3-(p-nitrophenyl)-, 5-amino- 
3-(p-nitrophenyl)-, 5-amino-3-(p-aminophenyl)-, and 5- 
chloro-3-(p-nitrophenyl)-quinolines were prepared. The 
methiodides of 3-phenyl- and 3-(p-nitropheny])-quinolines 
were Oxidized with potassium ferricyanide to their corre- 
sponding 1-methyl-2-quinolones. 3-(p-Nitropheny]l)- 
quinoline and 5-nitro-3-(p-nitrophenyl)-quinoline were 
reduced with stannous chloride to their respective amines, 
3-(p-Aminophenyl)-quinoline was converted to 3-(p- 
hydroxyphenyl)-quinoline via the diazonium intermediate 
by hydrolysis and to 3-(p-chlorophenyl)-quinoline by de- 
composing with cuprous chloride. The sodium polysulfide 
reduction of 5-nitro-3-(p-nitrophenyl)-quinoline gave 5- 
amino-3-(p-nitrophenyl)-quinoline as one of the products. 

The Pfitzinger reaction was shown to be valid for the 
preparation of chloro substituted 3-phenylquinolines from 
the chloroisatins. 5- and 7-Chloro-3-phenylquinolines, 
5-chloro-3-(p-nitrophenyl)-quinoline, and 7-chloro-3- 
phenylcinchoninic acid were prepared. However, no con- 
densation occurred with 7-nitroisatin and phenylpyruvic 
acid. Similarly, there was no condensation reaction be- 
tween isatin and p-nitrophenylpyruvic acid. 

Infrared spectograms for 16 new substituted 3-phenyl- 
quinolines were made and studied. 
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I: CYCLIC AND POLY- MERCAPTALS 
AND MERCAPTOLS 


The reactions of hexamethylene and decamethylene 
dithiols with various carbonyl compounds have been inves- 
tigated by previous workers (1,2) on the basis of polymer 
formation as the sole reaction. It was later shown (3) 
however, that in the case of decamethylene dithiol and 
benzaldehyde, the solid “polymer” previously reported was 
actually a cyclic twenty-six membered mercaptal. 


S-(CH,),, -S 


fae 


S-(CH,),, -S 


H-C —@ 


In addition to this ring compound, a polymer was obtained 
which was soluble in dioxane, the solvent for the reaction. 

The unique feature of this large ring compound forma- 
tion is that high dilution techniques need not be employed 
to obtain yields of well over 50 per cent of the cyclic ma- 
terial, 

It was the purpose of this work to extend the investiga- 
tion of these cyclic compounds and to establish more def- 
initely the structure of the ring compounds. 

Decamethylene dithiol was found to form cyclic twenty- 
six membered mercaptals and mercaptols in an equilib- 
rium reaction with the following carbonyl compounds: m- 
nitrobenzaldehyde, p-chlorobenzaldehyde, vanillin, and 
acetone. The structure of the products obtained was es- 
tablished by molecular weight determinations, infrared, 
and ultraviolet spectra studies. 

The cyclic mercaptal formed in the reaction of vanillin 
with decamethylene dithiol, could be polymerized by heat- 
ing above its melting point. On heating this compound at 
160°C. for ten minutes, a polymer having a molecular 
weight of 13,000 was obtained. Two unsuccessful attempts 
were made, using aluminum trichloride and phenol as 
catalysts, to polymerize the cyclic mercaptol formed from 
acetone and decamethylene dithiol. 

A cyclic twenty-four membered mercaptol was prepared 
by allowing nonamethylene dithiol to react with acetone in 
dry dioxane, catalyzed by dry hydrogen chloride. The 
Structure of this product was established in the same man- 
ner as that used for the twenty-six membered ring com- 
pounds, 

The reaction of vanillin with heptamethylene dithiol 
gave only polymer of low molecular weight. 


Ii, COPOLYMERIZATION OF trans-METHYL 
B-BENZOYLACRYLATE WITH BUTADIENE 


As an extension of their investigation of the copolymeri- 
zation of cis and trans dibenzoyl ethylene (4), Marvel and 
Galun copolymerized trans -methyl B-benzoylacrylate with 


The 





butadiene and with styrene (5). The results of their work 
indicated that the ester would copolymerize with both 
monomers, but the conversions obtained were so high that 
an evaluation of the physical properties of the copolymers 
was not possible. 

In this work the optimum conditions for the copolymeri- 
zation of butadiene and trans-methyl 8-benzoylacrylate 
from an 80/20 charge ratio were determined. 

It was found that the basicity of the mutual recipe at 
50°C. was such that hydrolysis of some of the ester groups 
in the copolymers occurred in the time required to pro- 
duce a 60 per cent conversion copolymer. This produced 
a copolymer with limited solubility in benzene. 

A neutral recipe using a alkane sulfonate emulsifier, 
DV -2190, and a buffer solution was developed for the co- 
polymerization. Using this recipe, it was possible to ob- 
tain copolymers with solubilities of about 90 per cent ben- 
zene, 

By varying the amount of modifier and time of polymer- 
ization and then graphing the data obtained, a clear picture 
of the mode of polymerization was developed. 

An evaluation of a sample of the rubber having the fol- 
lowing properties was obtained: inherent viscosity — 2.1; 
solubility in benzene — 90%; conversion — 66%; incorpora- 
tion of trans-methyl B-benzoylacrylate - 15.4%. The 
compounded and cured copolymer had lower tensile 
strength and less elongation than standard GR-S. The 
freeze point was the same. It was similar to the control 
in oil resistance, but much better in solvent resistance, 
The stress-strain properties in a carcass compound were 
like the control as far as temperature rise was concerned. 
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STEREOSPECIFIC REACTIONS OF 
SOME CYCLIC 1,2-DIOLS 
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Adviser: Stuart W. Fenton 


An efficient method involving an exchange reaction be- 
tween diols and acetone diethyl ketal has been developed 
for the preparation of isopropylidene ketals. Using this . 
procedure the ketals of some cis and trans-1,2-chyclohex- 
anediols, cis-1,2-cyclopentanediols, and cis and trans-1, 
2-cycloheptanediols were prepared in good yields. A 
structure is proposed for the ketal obtained from trans-l, 
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2-cyclopentanediol. On the basis of their reactivity with 
acetone diethyl ketal, conformations are proposed for 
trans -1-methyl-1,2-cyclohexanediol, trans-1,2-dimethyl- 
1,2-cyclohexanediol, and cis-1,3-cyclohexanediol. A 
mechanism for the interchange between diols and acetone 
diethyl ketal is suggested. 

The internal carbonates of cis-1,2- eyclohexanediol and 
trans -1,2-cycloheptanediol have e been prepared in good 
yields by an ester interchange reaction. The failure of 
trans -1,2-cyclohexanediol to undergo this reaction sup- 
ports the general observation that cis-vicinal hydroxyl 
groups are required. Be 

The xanthation of cis and trans-1,2-cyclohexanediol 
has been studied. A mechanism was postulated for the 
formation of trans -1,2-cyclohexane trithiocarbonate from 
cis-1,2-cyclohexanediol. 115 pages. $1.50. Mic 56-2862 








THE STEREOCHEMISTRY OF 
CATALYTIC HYDROGENOLYSIS 


(Publication No. 18,471) 


Benedict Richard Juliano, Ph.D. 
Rutgers University, 1956 


Optically active 1,2-diphenyl-1,2-propanediol (I) was 
prepared and then hydrogenolyzed over copper chromium 
oxide catalyst to give optically active 1,2-diphenylpropane 
(11) in order to determine the stereochemistry of this re- 
action. Attempts to prepare active (I) by resolution of the 
racemic diol were unsuccessful and it was prepared by 
synthesis from L (+) C,H,C(CH, )(OH)COOH (III), at the 
same time establishing its optical configuration relative to 
D(+)glyceraldehyde. The optically active hydrocarbon (II) 
obtained from the hydrogenolysis of active (I) was also 
obtained by synthesis from D (+) C,H,CH(CH,)COOH (IV), 
there by establishing its optical configuration relative to 
D(+)glyceraldehyde. 

1,2-Diphenyl-2-propanol (V) was prepared from benzyl 
chloride and benzylmagnesium chloride. Dehydration of 
V gave 1,2-diphenylpropene (VI). Attempts to prepare I 
by per-formylation of VI failed. The dibenzoate of (VI) 
was prepared by the Prevost reaction in 4.5% yield. This 
substance was not treated further. 1,2-Diphenyl-1-keto- 
2-propanol (VII) was prepared in 47% yield by treating 
benzil with methylmagnesium iodide. Reduction of VI 
with lithium aluminum hydride gave over 90% of las a 
mixture of racemates. The higher melting racemate (Ia), 
(103°-104°C.), was isolated in 40% yield. 

Attempts to resolve the half-phthalate ester of (Ia), 
m.p. 181°-183°C., with brucine, quinine, cinchonine and 
1-phenylethylamine were unsuccessful. The resolution of 
the half-succinate ester of (Ia), m.p. 154-156°C., with 
strychnine, quinine, brucine, cinchonidine, cinchonine or 
1-phenylethylamine failed. Attempts to resolve the half- 
3-nitrophthalate ester of (Ia), m.p. 213°-215°C., with cin- 
chonidine, brucine and strychnine also failed. Resolutions 
of (Ia) through its 1-menthoxy acetate failed. Similarly, 
VII could not be resolved through its 1-methylhydrazone. 

Alkaline hydrolysis of a,a-dibromopropiophenone led 
to atrolactic acid (II). Acetylation of II gave 2-acetoxy- 
2-phenylpropionic acid which was converted to the corre- 
sponding acid chloride with thionyl chloride. Treatment 





eet 


with diphenylcadmium, followed by saponification gave 
none of the expected compound (VII). The conversion of III 
to its methyl ester and then to its dimethylamide was fol- 
lowed by treatment with phenylmagnesium bromide to give 
only a trace of VII. When III was stirred with an excess of 
phenyllithium in ether for forty hours, VII was obtained in 
24% yield. When (+) III was refluxed with an excess of 
phenyllithium in ether for ninety hours a 55% yield of (-) 
VI, [a], -156°to 178° (ethanol) was obtained. Reduction 
of (- ) VI gave (-) (Ia), [a] -2.43° (ethanol). Hydrogenoly- 
sis of (-) (Ia) over copper chiomten oxide catalyst gave 
(+) 0, [a]p + 11.75°(Chloroform). 

Hydratropic acid (IV) was prepared by oxidation of 2- 
phenylpropanal. Resolution with strychnine gave (+) IV. 
Reduction of IV gave 2-phenyl-1-propanol, which was con- 
verted to its tosylate. Treatment of the tosylate with 
phenylmagnesium bromide gave only a trace of II. Treat- 
ment of (+) IV with phenyllithium gave largely racemized 
1 ,2-diphenyl-1-propanone (VIII). Conversion of (+) IV to 
its acid halide followed by treatment with diphenyl cadmium 
gave a mixture of (+) ethyl hydratropate (IX) and (+) VII. 
Prolonged reduction (3 days) with a 10% palladium on char- 
coal catalyst in glacial acetic acid gave a mixture of (+) 
VIII, (+) IX and (-) Il. The ester was removed by saponifi- 
cation and the hydrocarbon, (-) I, isolated by chromatog- 
raphy. Its specific rotation was [a] -59.5° (chloroform). 

Attempts to prepare nitration and benzoylbenzoic acid 
derivatives of II failed. However, acylation with acetic an- 
hydride and AICl, led to 1,2-bis -(4-acetylphenyl)-propane 
(X) derivatives. (+) II yielded (+) X, m.p. 80°C., [a] ,’+ 
35, 3” (chloroform), while (-) II yielded (-) X, m.p. 
91°-92°C., [a]}) -158.3° (chloroform). Comparison of the 
two diacetyl iectvadives indicate that the hydrogenolysis 
reaction proceeded largely with racemization but with 
some retention (61.2% retention and 38.8% inversion). 
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THE ISOLATION AND CHARACTERIZATION 
OF THE OPIUM ALKALOID, PORPHYROXINE 


(Publication No. 18,474) 


Daniel Leslie Klayman, Ph.D. 
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The alkaloid, porphyroxine, was discovered in opium 
by Merck in 1837. This material reacts readily with dilute 
mineral acids to yield an intensely colored purple-red so- 
lution — a property utilized in its detection. Several un- 
successful attempts to isolate the pure alkaloid have been 
reported in the literature. | 

The procedure developed for the isolation of porphyrox- 
ine involved a Soxhlet extraction of powdered opium with 
carbon tetrachloride, precipitation of some of the accom- 
panying ammonia-insoluble alkaloids from methanol solu- 
tion and a continuous liquid-liquid extraction of the am- 
moniacal methanol solution using petroleum ether. The 
petroleum ether extract was chromatographed first on 
Florisil and then rechromatographed on neutral alumina. 
The crystalline porphyroxine thus obtained, C2, H2, NO,; 
la] 5 + 330.2°, darkened at 222° and melted at 228-231 
(dec). Further analysis indicated that the alkaloid con- 
tains two methoxyl and no N-methyl groups. The presence 
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of a phenolic hydroxyl group in the molecule is evidenced 
by its hydroxyl absorption in the infrared region and its 
solubility in alkali. The empirical formula of porphyrox- 
ine suggests that it should be classed with the benzyliso- 
quinoline alkaloids rather than with the phenanthrene alka- 
loids. : 

Porphyr hydrochloride, the material obtained when 
porphyroxine is treated with acid, was found to consist of 
both red and purple components. Resolution of the two 
colored substances was achieved by chromatography. 
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STUDIES IN POLYPEPTIDE SYNTHESES: 
SOME POLYGLYCYL DERIVATIVES 
OF DESOXYE PHEDRINE 


(Publication No. 17,897) 


Herbert T. Nagasawa, Ph.D. 
University of Minnesota, 1955 


Adviser: W.M, Lauer 


A. Investigation of the mixed carbonic-carboxylic acid 
anhydride synthesis of peptides of Wieland and Bern- 
hard (1), Boissonnas (2), and Vaughan (3) revealed that 
by substitution of dimethylaniline for triethylamine as 
the acid acceptor, the reaction could be effected in 
aqueous medium to give good yields of model dipeptide 
derivatives of glycine and fair yields of model tripep- 
tide derivatives. The yields improved when the solvent 
system employed was a mixture of nitrobenzene-water, 
and maximum yields were obtained when the reaction 
medium was nitromethane-water. When this last men- 
tioned solvent system was employed, the action of 
ethylchlorocarbonate on phthaloylglycylglycine in the 
presence of excess dimethylaniline gave the crystalline 
mixed anhydride, ethyl phthaloyldiglycylcarbonate (I). 
Reaction of I suspended in ether with excess aniline 
gave 98% of phthaloyldiglycylanilide (II). A suspension 
of lin water was treated with excess aniline after one 
hour to give 86.5% of II. I on heating in refluxing ben- 
zene for one hour followed by subsequent reaction with 
aniline gave 98% of II. 


B. Aqueous acid hydrolysis of ethyl phthaloyldiglycylgly- 
Cinate gave a by-product which appeared to be a phthal- 
amic acid derivative. Reaction of this by-product with 
excess hydrazine in ethanol gave diglycylglycine. 


C. Phthaloyltetraglycylglycine benzyl ester (III) was syn- 
thesized from phthaloylglycine in a stepwise manner by 
alternate peptide coupling with glycine benzyl ester via 
mixed anhydrides (improved procedure), followed by 
catalytic (Pd-C) hydrogenolysis of the benzyl groups of 
the resulting phthaloylpeptide benzyl esters. Thus, 
ethyl phthaloylglycylcarbonate was prepared in situ at 
room temperature by the action of ethylchlorocarbo- 
nate on phthaloylglycine in the presence of excess di- 
methylaniline in a solvent system of nitromethane - 
water. Addition of the salt of glycine benzyl ester and 
p-toluenesulfonic acid (prepared from benzyl alcohol 
and the salt of p-toluenesulfonic acid and glycine) with 





E. 


1, 
2. 
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a molar equivalent of potassium carbonate in water 
gave phthaloylglycylglycine benzyl ester, which on hy- 
drogenation gave phthaloylglycylglycine. From the 
latter was obtained phthaloyldiglycylglycine benzyl 
ester (IV) by a like procedure. Hydrogenolysis of the 
benzyl group in IV gave phthaloyldiglycylglycine which 
was used to synthesize phthaloyltriglycylglycine benzyl 
ester (V). Hydrogenation of V gave phthaloyltriglycyl- 
glycine, from which was synthesized III in like manner. 


Reaction of phthaloylglycylanilide with hydrazine in 
ethanol gave the intermediate, N-(2-hydrazinoformyl- 
benzoyl)-glycylanilide (VI), and the products, phthalhy- 
drazide, glycylanilide, the salt (VII), and phthaloyl- 
bisglycylanilide (VIII). VI, after refluxing in ab- 
solute ethanol for 3.5 hours, gave VIII as well as 
phthalhydrazide and glycylanilide. 
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The synthesis of some glycyl- and polyglycyl deriva- 
tives of desoxyephedrine, 1-phenyl-2-methylamino- 
propane (IX), is also reported, Thus, glycyl-1-desoxy- 
ephedride hydrochloride (X), glycyl-dl-desoxyephedride 
hydrochloride (XI), diglycyl-dl-desoxyephedride (XII), 
triglycyl-dl-desoxyephedride and tetraglycyl-dl- 
desoxyephedride were prepared from the correspond- 
ing N-phthaloyl derivatives by hydrazinolysis of the 
phthaloyl groups with hydrazine in ethanol. The phthal- 
oyl intermediates and the methods used for their syn- 
thesis are as follows: phthaloylglycyl-1-desoxyephe- 
dride, from phthaloylglycylchloride (XIII), I-[X and 
pyridine; phthaloyldiglycyl-1-desoxyephedride, from 
XII, X, and pyridine; phthaloylglycyl-dl-desoxyephe - 
dride from XII, dl-IX and pyridine, and from phthaloyl- 
glycine on d1-IX via the mixed anhydride; phthaloyldigly- 
cyl-dl-desoxyephedride, from phthaloylglycylglycine 
and dl-IX via the mixed anhydride; phthaloyltriglycyl- 
dl-desoxyephedride from phthaloyldiglycylglycine and 
dl-IX via the mixed anhydride, and from I on glycyl- 
dl-desoxyephedride; phthaloyltetraglycyl-dl-desoxy- 
ephedride, from I on XII. 





References 
Th, Wieland and H. Bernhard, Ann., 572, 190 (1951). 
R. A. Boissonnas, Helv. Chim, Acta, 34, 974 (1951). 
J. R. Vaughan, Jr., J. Am, Chem. Soc., 73, 3547 (1951). 


127 pages. $1.70. Mic 56-2865 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 





I. POLYMERS AND COPOLYMERS OF 
2-METHYL-3-ALKYL-1,3-BUTADIENES 
II. AN ATTEMPT TO PREPARE AN ALL 
cis - POLYDIMETHYLBUTADIENE 


(Publication No. 18,181) 


Robert Michael Nowak, Ph.D. 
University of Illinois, 1956 


Part I 


The predominantly 1,4-structure of natural rubber may 
account for its many superior properties. While emulsion 
polybutadiene, polydimethylbutadiene, and the poly-2-alkyl- 
butadienes’ are composed of from 80 to 85 per cent 1,4- 
units, a low molecular weight polymer (inherent viscosity 
of 0.2) of 2-methyl-3-n-butyl-1,3-butadiene has been deter - 
mined to have 95 per cent of its units in the 1,4-structure.’ 
This problem was undertaken to study the polymerization 
of this monomer and to evaluate the polymer as a rubber. 
The polymerization of 2-methyl-3-ethyl-1,3-butadiene was 
also studied. 

The synthesis of 2-methyl-3-n-butyl-1,3-butadiene* 
through the a,a-disubstituted succinic acid has been im- 
proved. It was found that this monomer produced homo- 
polymers with inherent viscosities of 0.6 to 0.8 in the Mu- 
tual recipe*® at 50°. The copolymerization of this diene 
with a small amount of a more active monomer such as 
styrene or butadiene proceeded more readily and copoly- 
mers with inherent viscosities of 1.6 to 1.8 were obtained. 
A 75/25 diene/styrene copolymer was prepared for evalua- 
tion as a rubber. Perbenzoic acid titration* showed that 
the homopolymer had 97 per cent of the diene units in the 
1,4-arrangement which is in good agreement with the 
previously reported value of 95 per cent.” It has been es- 
tablished that the ratio of 1,2 to 1,4-units in other dienes 
is the same in their homopolymers and their copolymers’, 
so it ts reasonable to assume that the styrene copolymer 
prepared for evaluation also possesses 97 per cent of the 
diene units in the 1,4-arrangement. 

Evaluation of the 75/25 copolymer of 2-methyl-3-n- 
butyl-1,3-butadiene and styrene showed that the polymer 
possessed very poor low temperature and hysteresis prop- 
erties. The copolymer lacked good rubber-like properties 
at room temperature in both the raw and cured state. 


Part Il 


An important structural characteristic of natural rub- 
ber is the all cis-configuration about the double bonds. 
This problem represents an attempt to prepare an all cis- 
polydimethylbutadiene to determine the effect that an all 
cis-structure will have on the polymer properties. The 
method of approach was to attempt to synthesize 3,4- 
dimethylenethiophane as the monomer, to polymerize it 
and to desulfurize this polymer to the all cis-polydimethyl- 
butadiene. Previously, pyrolysis of 3,4-bis(acetoxymethyl) 
thiophane was shown to give 3,4-dimethylthiophene.° 

It has now been shown that the Hofmann decomposition 
of 3-methylene -4-dimethylaminomethylthiophane (I) at 
room temperature gives the rearranged 3,4-dimethylthio- 
phene (II) rather than 3,4-dimethylenethiophane. 

The structure of II was proved by infrared, ultraviolet 
and nuclear magnetic resonance data. 

It has also been shown that the pyrolysis of 3,4-bis 
(acetoxymethyl)thiophane sulfone (III) at 520° does not lead 
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to 3,4-dimethylenethiophane sulfone, but decomposes with 
much charring and evolution of sulfur dioxide to give very 
poor yields of two products that have been tentatively 
identified as 3-methylene -4-acetoxymethylthiophane sul- 
fone (IV) (3% yield) and 2-methyl-3-acetoxymethyl-1,3- 
butadiene (V) (1.5% yield). The decomposition of the diace- 
tate is shown below. 
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One explanation advanced for the instability of the sulfone 
diacetate on pyrolysis is the rearrangement of the first 
double bond, formed by splitting out one molecule of acetic 
acid, and subsequent elimination of sulfur dioxide. Neither 
3,4-bis(acetoxymethyl) thiophane nor the sulfone derivative 
are stable to the conditions of pyrolysis. 
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THE DISPLACEMENT OF METHOXYL GROUPS 
IN HINDERED ARYL KETONES AND ANILS 
BY THE ACTION OF GRIGNARD REAGENTS 


(Publication No. 18,184) 


Rudolph Louis Pedrotti, Ph.D. 
University of Illinois, 1956 


An investigation of the displacement of methoxyl groups 
in the anil of o-methoxybenzophenone was conducted as a 
continuation of the study of the action of Grignard reagents 
on anils. Displacement of the methoxyl group was achieved 
in high yield with phenyl-, o-methoxyphenyl-, and p- 
methoxyphenylmagnesium bromide. The products of dis- 
placement were converted to the corresponding ketones by 
hydrolysis with hydrochloric acid. On the other hand, 
benzylmagnesium chloride added to the anil in the 1,2 
manner, methylmagnesium iodide caused ether cleavage, 
and t-butylmagnesium chloride gave indeterminate results. 

Several compounds, formed by the addition of at least 
one mole of Grignard reagent, have been obtained in the 
reaction of o-(0-methoxyphenyl)-benzophenone anil and o- 
(p-methoxyphenyl)-benzophenone anil with the phenyl and 
p-methoxyphenyl reagents, respectively. Some of the 
products may have been formed by conjugate addition in a 
ring adjacent to that containing the activating function. 

Methoxyl group displacement was studied also in the 
hindered ketone series. o-Duroyl-o'-methoxybiphenyl 
was obtained in 60% yield in the reaction of o-methoxy- 
phenyl duryl ketone with o-methoxyphenylmagnesium bro- 
mide. A dihydro and an aromatic m-terphenyl ketone were 
isolated in the reaction. Presumably these compounds 
were formed by 1,4 addition of the Grignard reagent to the 
major reaction product. Identical m-terphenyl compounds 
were obtained when o-duroyl-o'-methoxybiphenyl was 
treated with the o-methoxyphenyl reagent. The correspond- 
ing phenyl analogs have been formed by the action of 
phenylmagnesium bromide on o-duroyl-o'-methoxybiphenyl. 

The displacement of o'-methoxyl groups, those con- 
tained in a ring adjacent to that bearing the activating func- 
tion, in either anils or duryl ketones by the direct action 
of Grignard reagents has not been accomplished. 

Two high-melting compounds have been assigned the 
o-terphenyl structure. One was obtained in the reaction of 
0-methoxybenzophenone anil with o-methoxyphenylmagne- 
sium bromide and the other in the reaction of o-methoxy- 
phenyl duryl ketone with the same Grignard reagent. It 
has been postulated that the o-terphenyl compounds were 
produced by methoxyl group displacement by 0-(o-methoxy- 
phenyl)-phenylmagnesium bromide. Presumably the inter- 
mediate biphenyl Grignard reagent is formed via the ben- 
zyne intermediate. Biphenyl compounds have been isolated 
in the reaction of o-fluorophenylmagnesium bromide with 
0-methoxyphenylmagnesium bromide. 

94 pages. $1.50. Mic 56-2867 





PART ONE: THE REACTION OF PHENYL 
2-METHOXY-1-NAPHTHOATE WITH GRIGNARD 
REAGENTS. A NEW ROUTE TO FLUORENONES. 
PART TWO: THE REACTION OF LEAD 
TETRAACETATE WITH VINYL ALCOHOLS. 


(Publication No. 18,210) 


Frederick William Wassmundt, Ph.D. 
University of Illinois, 1956 


Phenyl 2-methoxy-1-naphthoate has been found to un- 
dergo displacement of the methoxyl group when treated 
with the phenyl, o- and p-tolyl and 1- and 2-naphthyl Grig- 
nard reagents. The resulting phenyl 2-aryl-1-naphthoates 
have been cyclized, by the action of cold concentrated sul- 
furic acid, to the corresponding fluorenones. 

Benzylmagnesium chloride converts the methoxy ester 
to phenyl 2-benzyl-1-naphthoate, which undergoes ring- 
closure to give a compound presumed to be 1,2-benza- 
throne. Treatment of the impure product with benzoyl 
chloride converted it to the enol benzoate. Oxidation of the 
anthrone produced 1,2-benzanthraquinone. 

The methoxyl group of 2-methoxy-1-naphthoic acid was 
not replaced when the acid was treated under similar con- 
ditions. Methylmagnesium iodide and methyl 2-methoxy-1- 
naphthoate yielded dimethyl-(2-methoxy-1-naphthy]l)- 
carbinol. 

A study of the compounds obtained from the action of 
lead tetraacetate on 2,2-diarylvinyl alcohols has revealed 
them to be a-acetoxydiarylacetaldehydes. The infrared 
absorption spectra of these novel compounds and the re- 
arrangements they have been observed to undergo are dis- 
cussed, 78 pages. $1.50. Mic 56-2868 
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PHOTOMETRIC TITRATIONS IN 
AQUEOUS AND ACETIC ACID SYSTEMS 


(Publication No. 18,436) 


Carl Richard Rehm, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Takeru Higuchi 


Theoretical considerations of indicator behavior have 
shown that, by relatively simple mathematical treatment of 
indicator absorbance data obtained by photometric methods 
during neutralization titrations of weak acids and bases, it 
is possible to obtain linear plots, the intercepts of which 
represent the neutralization end points. Indicator color 
ratios Ge 3 rH) are plotted against the volume or recip- 
rocal volume of the standard acid or base added. The lin- 
ear plots obtained are of three different types, the type 
obtained for a given system being dependant upon the rela- 
tive acidity (basicity) of the indicator and the weak acid 
(base) in the system. Based on recently established rela- 
tionships of indicator behavior in acetic acid, these same 
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types of plots have been shown to be applicable to titrations 
in this medium. 

Typical weak acids, bases, and indicators were titrated 
in both aqueous and acetic acid media to establish the va- 
lidity and precision of these methods. Indicator absorb- 
encies were recorded during the titrations and values of 
indicator color ratios computed from these data. The re- 
sultant data, in addition to verifying theoretical expecta- 
tions, have shown that much higher precisions are obtain- 
able by these methods than by any other previous 
procedures. Since the procedures described are not de- 
pendant upon data obtained necessarily at or near the end 
point as is the case with potentiometric, visual indicator, 
and earlier photometric methods, they offer the advantage 
that the location of the end point is unambiguous for both 
known and unknown samples as the end point is fixed by 
the intercept of a straight line. Although titrations in only 
two solvents were studied, these methods can undoubtedly 
by applied to titrations in other media with similar suc- 
cess. | 

The basicities of several inorganic acetates and a ho- 
mologous series of tri-n-alkylamines in acetic acid were 
studied by conductimetric and potentiometric methods. 
For the inorganic acetates it was found that the basicity 
decreased in the order Li < Na<K. For the series of 
amines, increasing basicity was found from tri-n-octyl- 
amine to triethylamine and a decrease in basicity from 
triethylamine to trimethylamine. 

Potentiometric titrations of sodium acetate in acetic 
acid with perchloric acid have shown that the decrease in 
the magnitude of the end point break is approximately 59 
millivolts per 10 fold dilution of both acid and base as 
compared to an approximate 118 millivolt decrease per 10 
fold dilutions of a strong acid and base in water. This 
lesser dependancy upon concentration in acetic acid per- 
mits potentiometric titrations, in many instances with 
quite dilute solutions. 

Sulfuric and hydrochloric acids and their mixtures have 
been titrated conductometrically in anhydrous acetic acid 
with several alkali acetates. The results represent the 
first time that the neutralization end points of the two hy- 
drogens of sulfuric acid have been definitely differentiated 
in acetic acid. The conductometric plots for this acid ex- 
hibit two breaks corresponding to the neutralization end 
points of the first and second hydrogens. Differences in 
the plots obtained from titrations with different alkali ace- 
tates agree with predictions based on conclusions of earlier 
investigators. Conductometric titration plots of mixtures 
of hydrochloric acid sulfuric acids in acetic acid with 
lithium acetate were found to exhibit three breaks corre- 
sponding to the neutralization of one of the two hydrogens 
of sulfuric acid, the hydrochloric acid, and the second hy- 
drogen of sulfuric acid in that order. 
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PHOTOREDUCTION OF THE FLUORESCEIN 
DYES AND LONG-LIVED EXCITED STATES 


(Publication No. 18,342) 


Albert H. Adelman, Ph.D. 
Polytechnic Institute of Brooklyn, 1956 


There has recently been a great deal of interest in the 
role of long-lived excited states in photochemistry. In 
particular, increased attention has been focused on the 
formation of quasi-prohibited triplet states of excitation. 

In the present thesis, a study of the photoreduction of 
fluorescein and some of its halogenated derivatives (di- 
bromo- and diiodo-fluorescein, eosin, erythrosin, phloxine, 
and rose bengal) in aqueous solution, and in the presence 
of the hydrogen donor allyl thiourea, is presented. The 
quantum yield of the reaction increases linearly with the 
reductant concentration at low concentrations of allyl 
thiourea and approaches some limit at high reductant con- 
centrations. These limiting quantum yields range from 
0.02 for the disodium salt of fluorescein to 0.15 for 
phloxine. The quantum yield also depends upon the dye 
concentration, the yield decreasing as the concentration of 
the dye is increased. Further, a wide variety of materials 
were found to be effective in decreasing the rate of the 
reaction. The concentrations of these substances neces- 
sary to decrease the rate of photoreduction to one half of 
the normal value was considerably less than that required 
to half quench the fluorescence of these dyes. 

It is proposed that the rate-determining step at high 
reductant concentrations is the rate at which the dye in 
the first excited singlet state undergoes transition to the 
triplet state. The limiting quantum yield of the reaction 
is shown to be the quantum yield of the formation of the 
triplet state from the excited singlet state. 

The photoreduction can be retarded by any material 
which will quench either the singlet or triplet states of 
excitation. Potassium iodide quenches both excited states, 
while p-phenylenediamine is effective at such low concen- 
trations that only the triplet state is quenched. Most of 
the substances investigated are, as is p-phenylenediamine, 
about ten thousand times more effective in quenching the 
triplet state than the singlet state. The retardation is 
shown to occur by a diffusion-controlled bimolecular re- 
action between the excited state and the quencher, From 
the data on the retardation estimates of the lifetime of the 
triplet states are made and are of the order of 10~° sec. 
The halogen substituents are shown to affect neither the 
lifetimes nor the quantum yields of the formation of the 
triplets in any regular way. } 

The triplet state quantum yields can be obtained with- 
out recourse to photochemical studies if the absorption 
corresponding to the ground state-triplet transition and 
the lifetime of the triplet can be measured. It has not 
been possible to measure the former since the absorption 
is weak and is too close to the stronger permitted absorp- 
tion band. The lifetime of the triplet emission is ex- 
tremely difficult to measure because the quantum yield of 
this luminescence is low in media of low viscosity. 
Therefore, the methods presented in this work are of im- 
portance in obtaining otherwise inaccessible information. 

122 pages. $1.65. Mic 56-2870. 
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FACTORS INVOLVED IN DIFFERENTIAL 
THERMAL ANALYSIS 


(Publication No. 18,378) 


Hans J. Borchardt, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Farrington Daniels 


Differential thermal analysis (DTA) is a method for ob- 
serving the reactions and transitions that a substance un- 
dergoes on heating. It was the object of this work to deter- 
mine some of the factors involved in DTA and to search 
for new applications. 

Apparatus is described with which a heat transfer of 0,2 
calories can quantitatively be measured. It was found that 
extra peak-curves often appear with salt hydrates due to 
the formation of liquid water in the sample. For example, 
an extra peak-curve occurs in the DTA pattern of CuSo, - 
5H,O. This had been interpreted in the literature as being 
due to the existence of CuSo, -4H,O. In the present work 
it was found that the extra peak-curve results from the 
formation of liquid water in the sample. Additional evi- 
dence against the existence of CuSo, * 4H,O was obtained. 
The conditions under which liquid water can and can not 
appear are given, based on phase equilibria considerations. 
Small peak-curves often appear just prior to a large peak 
curve when liquid forms in the sample. This was found to 
result from the sudden change in the thermal conductivity 
of the sample when the powder becomes filled with liquid, 
thus giving a continuous medium. 

A procedure is suggested which aids in the interpreta- 
tion of the DTA pattern. Use is made of the fact that the 
area under a DTA peak-curve is proportional to the heat 
transferred in the reaction giving rise to the peak-curve. 

DTA patterns for sixteen samples of manganese dioxide 
were obtained to determine whether DTA could be used to 
characterize these materials. Thirteen of these samples 
gave distinctly different and reproducible DTA patterns. 
The four samples which gave the same type of pattern all 
had similar histories. 

It was found that the shape of a DTA peak-curve is de- 
termined by the kinetics of the reaction giving rise to it. 

An equation is derived which relates the rate constant to 
the slope, height and area of the peak-curve. Assumptions 
limit its immediate applicability to reactions in solution. 
The equation is as follows: 


Cc. (dA4T)\. | 
mi tg Pp (247). KAT, 


To) [RAY CAR] " 


k is the rate constant. K is the proportionality constant 
between the heat transferred (4H) and the total area of the 
peak-curve (A). 





AH = KA (2) 


V/n. is the reciprocal of the initial concentration and C, is 
the heat capacity of the sample. QT,, a,, and (d A T/dt), 
are the height, area and slope of the peak-curve respec- 
tively at the temperature where the rate constant is evalu- 
ated, The order of the reaction is x. Then x is evaluated 
by plotting Ink versus 1/T (Arrhenius activation energy 
plot) and varying x until a straight line is obtained. This 
plot also gives the frequency factor and activation energy. 





Equation (2) gives the heat of reaction. The heat of reac- 
tion together with the activation energy gives the activation 
energy for the reverse reaction. Thus, as a result of a 
single rapid measurement one obtains the order of the re- 
action, the activation energy, frequency factor, heat of 
reaction and the activation energy for the reverse reaction. 
The equation and procedures are experimentally verified 
with the following reactions: 


(1) Benzenediazonium chloride decomposition. 
(2) Reaction between N,N-dimethylaniline and ethyl iodide. 
(3) Ammonium cyanate conversion. | 


The following additional data were obtained in the 
course Of these studies: 


(1) X-ray powder patterns for CuSo, -CuO, SrCl., SrCl2° 
2H,0. (The pattern for SrCl,-2H,O reported in the 
A.S.T.M. index is incorrect). 

(2) DTA patterns for SrCl, - 6H,O, BaBr, - 2H,O, BaCl, - 
2H_,O, CoCl.- 6H,O and MnCl. - 4H__0O. 

(3) The heat of transition of the 275°C transition in NaNo, . 

131 pages. $1.75. Mic 56-2871 


THE EFFECT OF COMPLEX FORMATION 
ON HYDROLYTIC RATES OF SOME 
PHARMACEUTICALS 
(PARTS I-III) 


(Publication No. 18,417) 


Leon Lachman, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Takeru Higuchi 


A study has been made to determine whether formation 
of complexes by some pharmaceutical esters increases 
their stability in solution. Particular attention has been 
given to the study of the effect of the complexing action of 
caffeine on the hydrolytic rates of benzocaine, procaine 
and tetracaine. | 

The extent and nature of the complexing interaction be- 
tween caffeine and procaine ion and between caffeine and 
tetracaine ion was determined by a partition method. The 
results of these studies indicate that the procaine ion com- 
plexes with caffeine to form water soluble complexes, 
which essentially consist of two caffeine molecules to one 
procaine ion. However, tetracaine ion apparently forms 
two different complexes with caffeine in solution, one being 
of the ratio of two caffeine molecules to one tetracaine ion 
and the other of the ratio of two tetracaine ions to one 
caffeine molecule. The complexing interaction between 
benzocaine and caffeine was not studied, since previous 
workers had already shown that benzocaine forms a water 
soluble complex with caffeine which is composed essen- 
tially of one molecule each of benzocaine and caffeine. 

In order to evaluate the complexing effect of caffeine 
on the hydrolytic rate of breakdown of the aforementioned 
pharmaceuticals, the chemical kinetics of the hydrolytic 
reactions were investigated experimentally in both the 
absence and presence of the complexing agent. In these 
studies the caffeine concentration was varied between zero 
and 2-1/2 per cent, while the amount of drug added was 
the same for the different concentrations of caffeine. 
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Experimental results indicate that the rate of hydrolysis of 
these drugs in aqueous solution can be substantially inhib- 
ited by the addition of caffeine. It was found that at a 
2-1/2 per cent caffeine concentration, the half-lives of 
benzocaine, procaine and tetracaine are increased 5-1/2, 
2-1/2 and 3-1/2 fold, respectively. 

Mathematical interpretation of the results obtained 
seems to indicate that the complexed forms of the drug do 
not undergo any detectable hydrolytic breakdown. The hy- 
drolysis of the free ester appears to account for the entire 
breakdown rate. It is somewhat surprising that the rela- 
tively weak association between caffeine and the aforemen- 
tioned esters result in such a total loss of reactivity ata 
covalent bond. | 

The information obtained from these studies suggest 
that complex formation can be a very useful tool in the 
preservation of many aqueous pharmaceutical preparations 
which undergo deterioration through hydrolytic mechan- 
isms. However, no general claim can be made as to the 
practical application of this phenomenon, until a study in- 
volving the possible pharmacological effect of caffeine on 
the body, when combined with these drugs, has been com- 
pleted. 117 pages. $1.50, Mic 56-2872 


THE KINETIC ISOTOPE EFFECT IN THE 
THE DECOMPOSITION OF SUBSTITUTED 
UREAS AND IN THE HYDROGEN-IODINE REACTION 


(Publication No. 18,424) 


Ellington McFall Magee, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Farrington Daniels 


The ratio of the rate constants, k, /k,, for the same 
reaction of two isotopic molecules is the kinetic isotope 
effect. One purpose of this research was to study the in- 
fluence on the isotope effect of different substituents ina 
molecule. The second objective of this work was to obtain 
additional information about the isotope effect on a simple 
reaction which might be useful in extending reaction rate 
theory. 

To carry out the first objective, the rates of decompo- 
sition in propionic acid of sym-dimethylurea, phenylurea, 
3,3 4dimethylcarbanilide, and urea were measured at vari- 
ous temperatures and the carbon-13 isotope effect on the 
rates was determined. 

The ureas were decomposed at controlled temperatures 
and the carbon dioxide which was evolved was swept out of 
the reaction cell by a stream of nitrogen. The carbon di- 
oxide was collected as BaCo, in standardized solutions of 
Ba(OH).. The amount of base neutralized gave the fraction 
of the urea decomposed, and this, together with the time, 
determined the rate constant. The samples of BaCo, were 
reconverted to carbon dioxide and the ratios of carbon-13 
to carbon-12 in the samples were determined with a ratio 
type mass spectrometer. These ratios, together with the 
fraction of the urea which had reacted, allowed a calculation 
of k,,/k,, to be made. 

The reactions were first order with respect to the sub- 
stituted ureas, but urea itself gave second order kinetics. 
Activation energies found were 33, 27, 23, and 20 kcal. per 
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mole for sym-dimethylurea, phenylurea, sym-diphenylurea, 
and 3,3“dimethylcarbanilide in that order. The correspond- 
ing frequency factors were 5 x 10°, 6x 10", 4.x 10°, and 
10’ sec.-* The activation energy and frequency factor for 
the second order urea decomposition were 24 kcal. per 
mole and 8 x 10** cc. mole * sec. * respectively. The 
values of k,,/k,, found were 1.0267, 1.016, 1.0076, 1.007, 
and 1.021 for sym-dimethylurea, phenylurea, sym- 
diphenylurea, 3,3“dimethylcarbanilide, and urea in that 
order. 

At least part of the decrease in activation energy and 
frequency factor on going from the alkyl to the aryl ureas 
can be explained by assuming a model of the activated com- 
plex which allows conjugation of a double bond with the 
benzene ring in the aryl ureas, This conjugation would 
cause resonance in the activated complex of the arylureas 
which would lower the activation energy and frequency fac- 
tor of the arylureas. 

The decrease in the ratio of k,,/k,, on going from the 
sym-dimethylurea to the aryl ureas can also be explained 
on the basis of resonance in the activated complex of the 
ureas containing benzene rings. The important observa- 
tion is made that the nature of the activated complex can’t 
be ignored when a priori calculations of iso!ope effects are 
made. 

To carry out the second objective of this research, a 
differential method was devised to measure the relative 
rates of reaction with iodine of H, and HD. The procedure 
involved the reaction with iodine to 5 or 10 per cent com- 
pletion of a 1 per cent mixture of HD in H,. The products, 
HI and DI, were reconverted to HD and H,. A mass- 
spectrometric determination of the HD to H, ratio in the 
products and reactants allowed the ratio ky,/k HD to be 
calculated. A value for ky;,/kK yp Of 1.55 was found at 
405°C, 

Since the differential method used here removes the 
necessity for accurate measurements of time, temperature, 
and concentration, it is believed to be more accurate than 
the comparison of two isotopic rate constants measured 
independently. Ana priori calculation of the ratio 
ktz./Kzzp was made using transition state theory. The cal- 
culation gave a result within 8 per cent of the experimental 
value. 125 pages. $1.70. Mic 56-2873 













THE LEAST SQUARES REFINEMENT 
OF By Hy AND THE CRYSTAL 
STRUCTURE OF Cl2BC:H,BCl, 


(Publication No. 17,874) 


Emmett Burris Moore, Jr., Ph.D. 
University of Minnesota, 1956 


A least squares refinement of B,, H,,, using the X-ray 
diffraction data of Kasper, Lucht and Harker (1950), yielded 
the following mean bond lengths and their mean probable 
errors: two B-B = 1.71, *0.020A, eight B-B = 1.78 + 
0.015, two B-B = 2.01t 0.013A, five B-H = 1.26 t 0.08A, 
two B-H = 1.32 t 0.10A and two B-H = 1.465 t 0.10A. 

C1LBC,H,BCI, crystallizes in the monoclinic space 
group C,./1 - C’.,- The lattice parameters are: a = 
10.950 + 0.006A, b = 5.723 £ 0.007A, c = 12.533 t 0.014A 
and B = 100°31' + 10'. The four molecules per unit cell 
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have the symmetry C,; and are nearly planar. X-ray 
diffraction data show the assignment of the formula 
C1,BC,H, BCl, to be correct. 

41 pages. $1.50. Mic 56-2874 


THE FLASH PHOTOLYSIS OF GASEOUS ACETONE 
(Publication No. 18,352) 


Gisela K. Oster, Ph.D. 
Polytechnic Institute of Brooklyn, 1956 


This thesis is concerned with the high intensity photoly- 
sis of gaseous acetone. There have been extensive inves- 
tigations of the photolysis of acetone with low intensity 
light sources, particularly by Noyes and his coworkers and 
also by Steacie and his group. These studies have essen- 
tially established that the main products of photolysis are 
carbon monoxide, ethane, biacetyl and methane and that a 
large part of the photolysis reactions obey a free radical 
mechanism. 

In order to gain more information about these free rad- 
ical reactions we use as our light source a high intensity 
flash which has an intensity about a million times greater 
than those used by the low intensity workers. We there- 
fore obtain instantaneously such a high concentration of 
free radicals that in our work radical — radical reactions 
should be much favored over radical — molecule reactions. 
Such high intensity work should give information particu- 
larly about the primary photochemical steps. Indeed, we 
do find reason in our high intensity work to propose a new 
photochemical step which has never been considered in all 
the low intensity studies. 

We have adapted the method of obtaining an extremely 
high intensity flash by discharging a bank of condensers at 
high voltage through a thin nichrome wire for our photo- 
chemical studies. The wire explodes presumably due to 
the extremely rapid vaporization of the metal to form ex- 
cited atoms. The emission spectrum is rich in ultraviolet 
light, It is an extremely cheap and easily reproducible 
source of high intensity light. The duration of the flash was 
determined to be of the order of a third of a millisecond. 
The intensity of the flash was found with uranyl oxalate 
actinometry to be proportional to the square of the voltage 
applied to the condensers. The wire can be treated as an 
infinitely thin line source, since the amount of light ab- 
sorbed is inversely proportional to the distance of the wire 
from the reaction tube. 

The products of photolysis, namely, carbon monoxide, 
ethane and methane, were measured gasometrically and 
biacetyl was calculated from material balance. It was 
found that the carbon monoxide production was proportional 
to intensity. Carbon monoxide production is therefore a 
very convenient internal actinometer. 

The results show that the ethane to carbon monoxide 
ratio is somewhat lower than that of the low intensity work 
and is generally independent of intensity and pressure of 
acetone. Addition of carbon dioxide lowers the ratio below 
one. A similar lowering is achieved by adding biacety]l in 
amounts which only slightly exceed the amounts of biacetyl 
actually formed in the photolysis. The decrease in the 
ethane to carbon monoxide ratio is proportional to the 
amount of biacetyl added until it reaches a minimum value. 





The same decrease of the ratio is also obtained with rep- 
etitive flashes. The methane to carbon monoxide ratio is 
equal to 0.1 and is independent of intensity and pressure. 
The data are explained in terms of a mechanism which 
involves the formation of an excited long-lived state of 
acetone, which arises under certain circumstances. The 
excited acetone either decomposes to form methyl and 
acetyl radical or can be quenched by the biacetyl formed 
by recombination of acetyl radicals. The sole source of 
carbon monoxide is the direct photo-decomposition of an 
acetone molecule into two methyls and carbon monoxide. 
The formation of relatively large amounts of methane can- 
not be explained by hydrogen abstraction since such a 
molecule — radical reaction would be unfavored at high 
intensities. Several explanations can be advanced to ex- 
plain the observed proportionality of methane to the ab- 
sorbed intensity. 117 pages. $1.50. Mic 56-2875 


ANALYSIS OF MIXTURES OF THE 
CONDENSED PHOSPHATES BY 
ION-EXCHANGE CHROMATOGRAPHY 


(Publication No. 18,482) 


Timothy V. Peters, Jr., Ph.D. 
Rutgers University, 1956 


With the aid of theoretical principles of ion exchange, 
methods are developed for the analysis of condensed phos- 
phate mixtures, consisting of ortho-, pyro-, tri-, trimeta-, 
tetra- and tetrametaphosphate and Graham’s salt, These 
methods are accurate and comparatively rapid — requiring 
less than eight hours for the analysis in duplicate of a 
sample of maximum complexity. 

Except for tetra- and tetrametaphosphate, the lower 
phosphates are eluted in separate eluate fractions from 
columns of strong base anion exchange resins with potas- 
sium chloride eluants buffered at a pH of 5. Total phos- 
phate is then determined in each fraction spectrophoto- 
metrically. Tetra- and tetrametaphosphate are obtained 
in the same eluate fraction at this pH but may be deter- 
mined from a potentiometric titration, after the buffer has 
been removed. As an alternate method, the tetrameta- 
phosphate may be obtained in a separate fraction at a pH 
of 9, although the lower straight-chain phosphates will not 
be separated. Graham’s salt is depolymerized and eluted 
from the column, after the lower phosphates have been 
removed, with 3.M hydrochloric acid. 

65 pages. $1.50. Mic 56-2876 


THE SEPARATION AND 
DETERMINATION OF GLYCOLS 


(Publication No. 18,486) 
Roger Nelson Sargent, Ph.D. 
Rutgers University, 1956 


An accurate analysis of a mixture of glycols is either 
difficult or impossible without separation of the constitu- 
ents prior to determination. Since vicinal glycols are 
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known to complex with the borate ion to form anions, a 
method of separating mixtures of glycols by the anion- 
exchange chromatography of their borate complexes was 
investigated. Procedures are given below for the separa- 
tion of diethylene glycol, ethylene glycol, 1,2-propylene 
glycol, glycerol, the meso and the dl isomers of 2,3- 
buty.ene glycol. The quantity of the isolated glycol was 
found by the reduction of dichromate. 

In order to obtain the maximum information from a 
small number of preliminary elutions, the plate theory of 


ion-exchange chromatography was applied to this problem. 


With the aid of the plate theory and the equilibrium reac- 
tions for the formation of the glycolborate complex ions in 
solution and on the resin, an equation was derived which 
would enable the calculation of the position of the eluted 


glycol for any concentration of a sodium borate eluant from 
a column containing a known amount of resin. Equilibrium 


constants were found from the theoretical elution equation 
from a plot of the experimental results. The straight-line 


” relationship indicated that a 1-1 complex was formed be- 


tween the glycol and the borate ion. With the above infor- 
mation and the equations from the plate theory, the condi- 
tions required for the separation of the mixture of glycols 


were calculated. It was found that the complete separation 


of a mixture of all six glycols was possible but not practi- 
cal because of the length of the column and the time re- 
quired for the separation. An alternate method was used 
which requires two elutions and is outlined below. 


An aliquot of a mixture which contained 25-50 mg of the 


glycols was dissolved in water and introduced to the top of 
a 2.28-cm* column packed with 76.5 cm of Dowex 1-X8, 


200-300 mesh, in the borate form. The mixture was eluted 


with 0.925 M sodium borate (NaBO,) at a flow rate of 0.5 


cm per min. The effluent was collected in successive frac- 


tions which contained, respectively, diethylene glycol, 
ethylene glycol, a mixture of 1,2-propylene glycol and 
glycerol, the meso form of 2,3-butylene glycol, and the dl 


isomers of 2,3-butylene glycol. Another aliquot of the sam- 
ple was eluted with a 0.020 M borax (Na,B,O,) eluant from 
a 2.28-cm* column packed with 20 cm of the same resin in 
the borax form. This elution isolates both glycerol and the 
dl isomers of 2,3-butylene glycol. The quantity of isolated 
glycol in the fractions of effluent was determined by the re- 


duction of dichromate in 50% sulfuric acid followed by the 
spectrophotometric measurement of the absorbence of the 


resulting Cr(II) at 610 my. Thus, the information required 


for the complete analysis of a mixture of the six glycols 
was obtained. The maximum standard deviation for the 
determination of individual glycols was + 0.25 mg. 


In the course of the investigation of the elution behavior 
of non-vicinal (hence, non-complexable) hydroxy compounds, 


a new chromatographic technique for the separation of 


water-soluble organic nonelectrolytes was discovered. The 
stationary phase is an anion- or cation- exchange resin and 


the mobile phase is a rather concentrated solution of any 

electrolyte. Examples of separations achieved by a brief 
study of this technique are (1) the separation of diethylene 
glycol from dipropylene glycol by elution from a 10-cm 


column of ion-exchange resin with a 3 M ammonium sulfate 


eluant, and (2) the separation of methanol, ethanol, and 
propanol-1 by elution from a 20-cm column of ion- 
exchanger with the same eluant. Since it is believed that 


the organic solutes are selectively salted-out into the resin, 
the method is designated as “salting-out chromatography.” 


98 pages. $1.50. Mic 56-2877 
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THE PHOTOCHEMICAL AUTOXIDATION 
OF AROMATIC DIAMINES 


(Publication No. 18,354) 


Malcolm E. Schrader, Ph.D. 
Polytechnic Institute of Brooklyn, 1956 


para-Toluenediamine, (PTD), like other aromatic di- 
amines, undergoes a one electron oxidation to a free radi- 
cal. This radical, can undergo either a dismutation, or 
further oxidation, to form para-toluenediimine, the doubly 
oxidized form of PTD. This imine is less stable than the 
radical and reacts irreversibly to form a pink product, 
The kinetics of autoxidation of aromatic diamines and other 
reducing agents have been studied by Weissberger and his 





‘colleagues, and the reaction was found to proceed in the 


following fashion. The oxygen oxidizes the free radical, 
forming an imine. The imine then reacts with the original 
PTD, forming two radicals, so that the reaction is auto- 
catalytic. 

We have found that the autoxidation is catalyzed by ir- 
radiation with ultraviolet light or by irradiation with visible 
light in the presence of a suitable dye as sensitizer. We 
have studied the kinetics of these photochemical autoxida- 
tions, following the course of the reaction by measuring 
spectrophotometrically the formation of pink product, 

Unlike the thermal reaction, which gives an S shaped 
curve of product versus time due to the autocatalysis, the 
photochemical reaction proceeds with maximum velocity 
from the very beginning. This indicates that the reaction © 
takes place through direct oxidation of PTD. 

The rate of the ultraviolet catalyzed autoxidation was 
studied as a function of the oxygen concentration. The em- 
pirical formula resulting from the data-indicated a mech- 
anism whereby a PTD molecule is excited by a light quan- 
tum, and then either reacts with oxygen or falls to the 
ground state. The lifetime of the excited PTD was calcu- 
lated from the data and was short-lived as expected. 

While no quantitative studies have been made of the 
photochemical autoxidation of aromatic diamines, much 
work has been done on the dye-sensitized autoxidation of 
other reducing agents. There have been two general the- 
ories to explain the phenomenon. One postulates the trans- 
fer of energy from the excited dye to the reducing agent, 
while the other proposes an activation of oxygen by the ex- 
cited dye. Most of the experimental evidence favors the 
latter theory. The nature of the activation of oxygen, how- 
ever, has been the subject of much dispute. Theories have 
been advanced proposing a transfer of energy from the ex- 
cited dye to oxygen forming a metastable oxygen molecule, 
an oxidation of excited dye by O, to form an HO radical, 
and the formation of a labile photo-peroxide from the ex- 
cited dye and oxygen. While the last alternative is consid- 
ered to be the least implausible, no experimental evidence 
has been advanced in its favor. 

We have used the dye acriflavine as a sensitizer for the 
autoxidation of PTD. From our experiments we have been 
able to conclude that a long-lived (metastable) state of 
acriflavine “activates” the oxygen, which then oxidizes the 
PTD. This is in agreement with the evidence on dye sen- 
sitized autoxidation of other reducing agents. A minimum 
lifetime for the metastable acriflavine was calculated, and 
an approximate value for the fraction of excited acriflaviné 
molecules which are corverted to the metastable state was 
also calculated. An approximate lifetime calculated for the 
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éactive” oxygen showed it to be a short-lived species, and 
strong evidence was obtained that it is a photo-peroxide. 

In summation, we have 

1. Found that the photochemical autoxidation of PTD 
proceeds through direct oxidation of the parent compound; 

2, Obtained the lifetime of excited PTD; 

3, Confirmed the “active” oxygen hypothesis for dye- 
sensitized autoxidation; 

4, Confirmed the fact that a metastable (long-lived) 
state of the dye activates oxygen; 

5, Obtained the first reported value for the lifetime of 
“active” Oxygen; 

6. Obtained, for the first time, experimental evidence 
that “active” oxygen is a photo-peroxide. 

102 pages. $1.50. Mic 56-2878 


THERMODYNAMIC PROPERTIES OF MAGNESIUM 
DIBORIDE AND MAGNESIUM TETRABORIDE 


(Publication No. 18,041) 


Robinson Marden Swift, Ph.D. 
Syracuse University, 1956 


The purpose of this investigation was to determine ex- 
perimentally the heat capacity and from this calculate other 
thermodynamic properties of magnesium diboride and 
magnesium tetraboride at temperatures between 20° and 
300°K. It was also expected that some information about 
the structure of these two compounds would be obtained 
from the low temperature heat capacities. 

A temperature scale based on that used by The Ohio 
State University Cryogenic Laboratory was established. A 
Nernst type calorimeter was constructed. The tempera- 
ture rise of the sample was determined as a measured 
quantity of electrical energy was supplied to the calori- 
meter. From such data the heat capacity was computed, 
taking into account various exchanges of heat with the sur- 
roundings. 

Since the borides were unobtainable commercially, they 
were prepared by direct combination of the elements. 

Boron was purified by a vacuum heat treatment which re- 
moved impurities by volatilization. Magnesium diboride 
was prepared by heating magnesium with the purified boron 
in the stoichiometric ratio. The magnesium tetraboride 

was prepared by heating magnesium diboride with additional 
quantities of purified boron. Less than the stoichiometric 
amount of additional boron was used to prevent the forma- 
tion of higher borides. Following the reaction, a hydro- 
chloric acid treatment was used to remove unreacted mag- 
hesium diboride. The materials used in the heat capacity 
measurements, while not pure, contained only known quan- 
tities of impurities whose heat capacities had been deter - 
mined, Hence, corrections could be made to the measured 
heat capacities using the assumption that all the heat ca- 
pacities were additive. 

The heat &apacities of the empty calorimeter and of 
each of the borides were measured at a number of temper- 
atures from 20° to 300°K. From the results obtained, 
smoothed values of the heat capacity, entropy, enthalpy, 
and free energy function were tabulated for integral values 
of the temperature. The entropy at 298.16°K of magnesium 
diboride is 8.60 +0.04 cal. deg. mole’; the entropy at 





298.16°K of magnesium tetraboride is 12.41 +0.06 cal. 
deg.’ mole™*. Some degree of anisotropy was found for 
both compounds compatible with a layered structure, inas- 
much as the heat capacity between 20° and 80°K for mag- 
nesium diboride was found to vary as T* while that for 
magnesium tetraboride, between 30° and 70°K, varied as 
T*°. However, no relationship was found among the vi- 
bration frequencies characteristic of the two compounds; 
hence, they are presumed to have different structures in 
agreement with x-ray diffraction results by other investi- 
gators. 108 pages. $1.50. Mic 56-2879 


ELECTRON SPIN RESONANCE OF LATTICE 
DEFECTS AND FREE RADICALS 


(Publication No. 17,885) 


Juana Luisa Viv6é, Ph.D. 
University of Minnesota, 1956 


A study of lattice defects in MgO single crystals and of 
various types of stable and unstable free radicals has been 
carried out by means of electron spin resonance (ESR) 
spectroscopy. 

The lattice defects studied in the MgO crystals are of 
two kinds — structure-sensitive defects and paramagnetic 
ion impurities in the lattice. The ESR absorption spectrum 
of structure-sensitive defect consists of a single line and 
is anisotropic. The g-value of the spectrum is found to be 
g = 2.003 when the applied magnetic field is parallel to any 
of the cubic axes of the crystal. This spectrum appears in 
all the raw MgO crystals studied to date, which invariably 
contain a stoichiometric excess of oxygen. After the crys- 
tals are annealed in vacuum at temperatures up to 1500°C. 
the line is bleached. The line thus bleached can be pro- 
duced in the annealed crystals by heating the annealed 
crystals in air or in an oxygen atmosphere up to 1200°C. 
and by x-irradiating the crystals with 100 kv x-rays. The 
structure sensitive defects are assumed to be associated 
with a stoichiometric excess of oxygen in the crystals. 

The second type of defect found in the MgO crystals 
consists of ions of the iron group transition metals taking 
the place of Mg** in the lattice. The spectra of the Mn** 
and V++ ions have been studied. The effects of the crys- 
talline fields about these ions were observed and explained. 
The abundance of these impurities in the crystal are of the 
order of 0.002 percent by weight. The spectrum of the 
Mn** ion consists of thirty lines since its electronic spin 
is S = 5/2 with a nuclear spin of I = 5/2 for Mn”. The 
spectrum of the V+t ion consists of twenty-four lines and 
it arises from the electronic spin S = 3/2 and nuclear spin 
I = 3/2 for V’*. All the MgO crystals studied to date show 
the manganous ion spectrum while only some show the 
vanadous spectrum, The isotropic g-values for the man- 
ganous and vanadous ions in the MgO crystals are respec- 
tively 2.005 and 1.986. 

The hyperfine structure of the ESR absorption spectra 
of some substituted benzo- and naphtho- semiquinones in 
basic alcoholic solutions have also been studied. The nu- 
clear hyperfine interactions between the unpaired electrons 
and the nuclear moments of the molecular protons with 
I = 1/2, give information as to the relative unpaired elec- 
tron density at the given protons. The g-values of the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





1812 CHEMISTRY 





semiquinone free radicals are all within 0.2 percent of 
that of the free electrons. In the basic alcoholic solutions 
of the p-benzoquinones the formation of two free radicals 
has been observed. The spectrum of the second radical 
formed in the solutions of quinhydrone in sodium 
alcoholate-alcohol was observed with methyl, ethyl, iso- 
propyl and t-butyl alcohols. The spectrum of the first rad- 
ical formed is the same for all the alcohols but not for the 
second radical. The lifetime of the semiquinone ions in 
solution are usually not longer than seventy-two hours. 
The properties of a new stable organic free radical 
have been studied. The compound prepared for the first 








ee 


time by Professor C. F. Koelsch is the a, ¥-bisdiphenylene. 
B-phenylallyl radical. 

The ESR spectra of concentrated sulfuric acid solutions 
of aromatic disulfides and thiophenols have been studied. 
In the solutions of thiophenol, p-thiocresol, a-thionaphthol, 
B-thionaphthol and the corresponding disulfides two free 
radicals have been observed. The highest g-value for or- 
ganic free radicals was observed for the first free radica] 
formed in the above solutions. The g-value of these free 
radicals are all approximately 0.6 percent higher than the 
value corresponding to a free electron. 

175 pages. $2.30. Mic 56-2880 
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RANDOM SAMPLING USED IN 
ADVERTISING SALES TESTING 


(Publication No. 18,517) 


Robert Paul Ames, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Ellis Newsome 


Currently, purposive type sampling is in common use 
inadvertising sales testing. The purpose of this case 
study is to illustrate that the reliability of advertising 
sales tests results can be enhanced through the use of 
probability sampling. 

In November, 1953, the writer had the opportunity to 
plan an extensive series of advertising sales tests for the 
Circulation Department of the Meredith Publishing Com- 
pany. The objective of the testing was to determine if 
local newspaper advertising could increase newsstand 
sales of BETTER HOMES AND GARDENS Magazine. 

The writer proposes that the researcher recognize the 
fact that no two markets are identical, or typical of all 
other markets, therefore, utilize some form of probability 
sampling to select test markets. One reason for this is 
that deliberate selection of a “representative” or “typical” 
sample results in bias. And if possibilities of bias exist, 
no fully objective conclusions can be drawn from results 
of the sample. 

The tests were designed to compare the results of using 
different media, copy approaches, amounts of advertising, 
etc. Approximately 40 different tests were conducted dur- 
ing the period. In the first series of tests 40 test markets 
were selected at random, using a table of random numbers, 
from among the 22nd through the 165th standard metropoli- 
tan areas as listed in SALES MANAGEMENT’S 1953 SUR- 
VEY OF BUYING POWER. The test markets were divided 
ineight groups, of five markets each, in the order of se- 
lection completing one group at atime. Forty additional 
markets were selected at random to be used as a control. 
They were divided in four control groups of ten markets 
each, 

Results of several tests are shown. To illustrate, re- 
sults indicate advertising in Test “A” increased sales over 
what could have been expected based on sales in the con- 
trol Group “X”. The problem then is to determine if the 
differences are statistically significant. 

It is determined whether there is a significant differ- 
ence between the means of Test Group “A” (or “C”) and 
the Control Group “X” by using the corresponding means: 
118.3 and 86.2. The difference, d = 32.1, is the best avail- 
able estimate of the discrepancy between the parameters 
{the sales results with and without advertising. This 
test, then, is to determine whether there is a significant 
ifference between the two samples, or whether they should 

regarded as belonging to the same population. In effect, 
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if the latter is true, one concludes advertising had no 
measurable influence on sales. But if there is a significant 
difference between the two sample means, one concludes 
advertising had a measurable influence on sales. 

In this instance, V = 1575.12/13 = 121.16. The variance 
of the differences of means, sd, is computed by the formula 


sd=- Vv(i/n, +1/n,), 








or V-121.16 (1/5 + 1/10) = 6.03. 


Having arrived at estimates of the population differ- 
ence, 32.1, and its standard error, 6.03, the test of signifi- 
cance is t = 32.1/6.03 = 5.323; a value to be compared with 
the tabular 5 per cent level, 2.160, and the 1 per cent level, 
3.012. (The degrees of freedom are 13.) It is apparent the 
value of “t” can be considered significant. The same may 
be said of the difference, 32.1. Evidently, the sales were 
not derived from the same population and one concludes | 
that advertising in Test “A” had a measurable influence on 
sales. 

Several other tests are described. The net effect is to 
illustrate a definite advantage in using some form of prob- 
ability sampling instead of purposive sampling. For the 
former provides the researcher the opportunity to obtain 
sound, quantitative measures of relationship between the 
experimental results. 84 pages. $1.50. Mic 56-2881 


DISTINCTIVE PATTERNS OF 
INDUSTRIAL RELATIONS IN KOREA 


(Publication No. 17,844) 


Lien Lincoln Chao, Ph, D. 
University of Minnesota, 1956 


The primary objective of this dissertation is to inquire 
into the existing industrial relations practices and working 
conditions in South Korea. More specifically, the study is 
intended to investigate the extent of labor force participa- 
tion by men, women, and children, levels and structures of 
wages, hours of work, health and safety in employment, the 
legal status of unions, and experience in industrial dis- 
putes. Attempt is made to discover the distinctive features 
of industrial relations in Korea, and to compare them with 
other countries, particularly Japan and the United States. 
Question is raised as to causes of destructive industrial 
relations and regulatory measures that have been under- 
taken. 

The extent of labor force participation by women and 
children is indicated by the ratio of their respective num- 
bers employed to the total working force. Wages are con- 
sidered more adequate, the higher the percentage of family 
maintenance expenditures contributed by earnings of the 
household head. Hours worked are measured per day or 
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week. Conditions of health and safety in industry are com- 
pared by reference to rates of industrial accidents. The 
status of unions is reflected in the extent to which workers 
exercise their right to organize and bargain collectively. 
Issues involved, acts committed, consequences resulted, 
and methods of settlement serve as measures to evaluate 
industrial conflict and disputes. 

Data on industrial relations in Korea are selected and, 
if necessary, adjusted so that they can be compared with 
those in other countries. Sources of information include 
government documents, yearbooks, pamphlets, periodicals, 
reports made by correspondents, and individual and insti- 
tutional research reports relating to the subject. Although 
some data on employment relations during the Japanese 
occupation are included, most of these materials pertain to 
the period after World War II. 

The study finds that the ratio of employed women and 
children to the total employment in Korea is comparatively 
high. Earnings of the household head from his main occu- 
pation constitute a much smaller percentage of total family 
maintenance expenditures than in other countries despite 
the low scale of living of Koreans. The length of work days 
and weeks is relatively long. Working conditions and 
health and safety in industry are extremely poor. Although 
labor legislation in Korea recognizes workers’ right to 
organize and bargain collectively, actual practices have 
been contrary to the official policy. Demand for increases 
in wages, grievances against managers, and opposition to 
discharges are the principal issues in industrial disputes. 
Both labor and management seek to achieve their objec- 
tives through the use of force. Compulsion and repression 
have been the principal methods used to effect industrial 
peace. 

The government of Korea has made some attempts to 
regulate industrial relations through protective labor leg- 
islation. However, few attempts have been made toenforce 
the laws that have been passed. To effect fundamental cor- 
rection and achievement, the need is for a vigorous pro- 
gram of agrarian reform and of industrial development. 

233 pages. $3.05. Mic 56-2882 


COOPERATION-CONFLICT IN LABOR-MANAGEMENT 
RELATIONS: A STUDY OF CONTRASTING CASES 
(WOMEN’S GARMENT INDUSTRY AND 
BITUMINOUS COAL INDUSTRY) 


(Publication No. 18,531) 


Lawrence C. Hackamack, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor W. L. Daykin 


As labor-management relations represent one of the 
most critical domestic problems in the United States, the 
ability of respective groups to understand the characteris- 
tics and limitations of collective bargaining as an essential 
process to achieve fundamentally sound labor-management 
relations is of deep significance to both participants as 
well as to the economic security of the country. Therefore 
it is the objective of this study (1) to aid in acquisition of 
better understanding of cooperation versus conflict in the 
women’s garment industry and the bituminous coal industry, 
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(2) to state the main problems arising from the labor- 
management relations existing in the selected industria] 
cases, and (3) to analyze these industries to determine 
possible applications to labor-management relations in 
other industries. 

With this objective in mind, the investigation was di- 
vided into three fundamental steps. The first phase of the 
study involved the development of a general framework of 
union-management cooperation in American industries in 
the first two chapters. Chapter I describes the origin and 
nature of the area of cooperation-conflict, and chapter [J 
is devoted to an explanation and development of the genera] 
framework of union-management levels of cooperation with 
related.federal regulation. The second chapter also con- 


structs, in summary form, the desirable goals for good 


collective bargaining. 

The second aspect of the study involved the exploration 
and analysis of the history, market structure, and general 
competitive conditions of the women’s garment industry 
and bituminous coal industry. Areas were then investi- 
gated to reveal the varying activities of both union and 
management in the areas of wages, hours, and working 
conditions. Chapter III, therefore, explains and illustrates 
various collective bargaining levels achieved by the 
women’s garment industry and the International Ladies’ 
Garment Workers’ Union, while chapter IV and V explain 
and illustrate the bargaining level of the bituminous coal 
industry and the United Mine Workers of America. 

Chapter VI deals specifically with the two industries in 
comparing their respective competitive position, union 
strength, wage determination, prevalence of strikes, and 
bargaining. Since the scope of collective bargaining often 
reflects the type. of bargaining that is exhibited by indus- 
tries, comparison of the scope of bargaining was utilized 
to analyze the varying characteristics of the women’s gar- 
ment industry and the bituminous coal industry. 

The third phase was concerned with the general formu- 
lation of conclusions and implications as to the possible 
application of the study to other industrial union-manage- 
ment relations. Thus in chapter VII the divergent charac- 
teristics of collective bargaining in the women’s garment 
industry and bituminous coal industry are carefully ana- 
lyzed, and possible recommendations or applications to 
both of these specific industries, to the public, and to other 
industries are stated, to be of possible assistance in se- 
curing good industrial relations. 

315 pages. $4.05. Mic 56-2883 


ECONOMIC DEVELOPMENT AND 
REGIONALISM: A CASE STUDY OF 
OSWEGO COUNTY, NEW YORK 


(Publication No. 18,020) 


Morris Elmer Hurley, Jr., Ph.D. 
Syracuse University, 1956 


The objective of this study is to present insights per- 
taining to economic development and regionalism gained 
through observation of the functioning of these broad com 
cepts in Oswego County, New York. These insights may 
classified at three principal levels, namely, methodologicd 
findings, substantive findings, and contributions to theory: 
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Following an introductory statement on scope and find- 
ings, approaches to research advanced by writers cited in 
chapter two on economic development and in chapter three 
on regionalism are applied to Oswego County in a case 
study comprising chapters four through seven. Information 
concerning the relative importance and validity of hypothe- 
ses underlying these approaches is presented in chapter 
eight entitled “Conclusions.” 

The principal field work of the study consists of an 
analysis of Oswego County industry based upon a question- 
naire administered through interviews with seventy-four 
industrial managers. This field survey has established 
significant input-output data and has brought forth reasons 
for establishment of plants within the county. Advantages 
and disadvantages for existing firms and for new firms are 
listed, as is ideal location if existing firms were able to 
relocate without transfer costs. The expected influence 
upon the port of Oswego of the new Saint Lawrence Seaway 
is also explored. 

Economic benchmark data are established by comparing 
the Oswego County economy with that of the five-county 
Syracuse Economic Area and broader areas, using census 
data in graphic form. The relationship of Oswego County 
to the central city of Syracuse is explored principally 
through analysis of listings in the classified sections of 
telephone directories. Such analysis yields a rank order 
of dependency for fourteen broad classifications of goods 
and services by satellite cities and towns upon the central 
city. Journey-to-work statistics showing place of resi- 
dence of industrial workers and highway traffic counts of 
vehicles at the approaches to principal towns and cities 
also yield useful field-type data on a sampling basis. 

A prospectus for economic development in Oswego 
County has been provided by seventy-one bank, utility, 
transportation, distribution, service, and civic agency of- 
ficials who responded to a mail questionnaire. The breadth 
of geographical interest of functional groups active in eco- 
nomic development work is appraised as county-wide or 
regional in scope. The outlook for Oswego County is ap- 
praised as related closely to the continued growth of the 
central city of Syracuse. 

Aspects of theory emphasized in this study include the 
following: 

1. Economic development and regionalism are concepts 
possessing a high degree of relativity. 2. Regionalism is 
ameaningful concept in terms of allocation of resources, 
labor supply, capital movements, and satellite-central city 
relations... 3. Comparative studies of “benchmark” units 
enable research men to point up and evaluate general 
principles... 4. The specific and the theoretical can be 
bridged through development of a hierarchy of generaliza- 
tions. 5. Useful methods of approach have more “time- 
lessness” than findings and recommendations. 6. Basic 
understanding of the geography of an area plays a key role 
in interdisciplinary study of economic development and 
regionalism. 7. Growth and decline within a region are 
appropriately visualized as “organismal” processes in 
which component factors are interdependent... 8. A high 
degree of consistency is found, as a rule, upon analysis of 
Statistical data pertaining to a region. 9. Basic changes in 
the nature of economic and social life call for sweeping 
teappraisal of the position of a region... 10. The impor- 
lance of adequate methodology stands out in conduct of re- 
search into economic development and regionalism. 11. 
formulation of broad, widely-accepted policies based upon 
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and implemented by a continuing program of research is 
essential to give direction and momentum to the growth of 
a regional economy. 473 pages. $6.05. Mic 56-2884 


KNOWLEDGES, SKILLS, AND PERSONAL 
QUALITIES OF MEDICAL SECRETARIES 


(Publication No. 17,773) 


Jesse Harold Mickelson, Ed.D. 
Indiana University, 1956 


Chairman: Elvin S, Eyster 


The Problem 


The problem was a study of the business-office and 
semitechnical medical activities performed in physicians’ 
offices, the personal qualities essential in competent 
secretaries to physicians, and the nature of the job held 
by such secretaries. 


Procedure 


Data pertaining to the classes of personnel who per- 
formed specific business-office activities and semitechni- 
cal medical activities were obtained by questionnaire from 
428 physicians’ employees, each of whom was believed to 
be an outstanding secretary to a physician. The 428 em- 
ployees were selected by personnel of (1) regional medical 
associations and (2) schools offering medical secretarial 
training. 

Data in regard to (1) the personal qualities essential in 
competent secretaries to physicians and (2) the nature of 
the job on which they are employed were obtained through 
individual interviews with 32 physicians. The physicians 
were selected by executive secretaries of medical associ- 
ations, and each physician was believed to have (1) an out- 
standing secretary and (2) a knowledge of and interest in 
high-quality medical secretaryship. 


Findings 

Secretaries perform all or nearly all business-office 
activities that are normally performed in physicians’ of- 
fices; however, physicians or other personnel perform 
such activities in a limited number of offices. A competent 
secretary is also capable of performing nearly all of the 
semitechnical medical activities performed in most 
physicians’ offices; and although secretaries perform 
many such activities, many semitechnical medical activi- 
ties are performed by physicians, nurses, laboratory 
technicians, and other personnel. 

In the opinions of the 32 physicians who were inter- 
viewed, competent secretaries to physicians must possess 
at a high level certain personal qualities, many of which 
are difficult to develop in training programs; neither the 
training program for registered nurses nor the training 
program for general secretaries is adequate for training 
secretaries for physicians; and although most training for 
physicians’ secretaries can be given in schools, some ad- 
ditional training on the job is necessary. 

Furthermore the physicians were of the opinion that 
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more competent secretaries are needed for highly impor- 
tant jobs in physicians’ offices and that, although such jobs 
are gaining in importance, more physicians need to be con- 
vinced of the wisdom of employing highly competent sec- 
retaries. They were also of the opinion that most compe- 
tent secretaries in physicians’ offices receive benefits in 
addition to salary from their jobs. 


Conclusions and Observations 


Many activities other than those of a technical medical 
nature must be performed in physicians’ offices, and such 
activities may be classified as business-office activities 
and semitechnical medical activities. Although various 
other classes of personnel are employed in physicians’ of- 
fices, in many physicians’ offices there is at least one em- 
ployee who performs all or nearly all business-office or 
secretarial activities and also assists with the examination 
and treatment of patients. To perform those activities, she 
must possess many knowledges, skills, and personal quali- 
ties not required of a general secretary. The most ap- 
propriate job title for such a person is “medical secretary.” 


Guides for Educational Institutions 


The needs of students preparing for high-level medical 
secretaryship can be met only by educational institutions 
capable of observing at least the following general guides: 

Medical secretarial students should be: (1) trained at 
the post-high-school level, (2) given training to develop to 
a high level certain personal qualities and all of the usual 
general secretarial skills as well as specialized secre- 
tarial and semitechnical medical skills, (3) required to 
meet standards of a level attainable by superior college 
students only, (4) taught by personnel thoroughly familiar 
with the various facets of medical secretaryship, and (5) 
trained in a medical secretarial program administered by 
a business training department of a school. 

283 pages. $3.65. Mic 56-2885 


A STUDY OF THE MANAGERIAL PREROGATIVE 
AS A SYSTEM OF IDEAS 


(Publication No. 18,567) 


Lee Curtise Wood, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Walter L. Daykin 


Despite the important part that ideologies. play in con- 
temporary social life, this aspect of industrial relations 
has received relatively little attention. The purpose of 
this study is to examine the genesis and nature of the 
ideologies that seem to impinge on the managerial pre- 
rogative, and provide legitimation for the existence and 
activities of organized labor and corporate management. 

The investigation deals primarily with selected ideas 
as motivating forces behind the trade union movement’s 
persistent drive to achieve an increasing voice in the 
decision-making process in those areas traditionally re- 
served to management, and management’s constant reluc- 
tance to make further concessions to labor unions. 





The central theme is designed to focus attention on the 
latent rather than the manifest functions of selected ideas, 
i.e., ideas whose obvious purpose was to describe and ex. 
plain empirical reality in other periods of time but which 
have persisted into later times as a description of utopia, 

The major conclusions of the study are: 

1, The major problem of the managerial prerogative 
is rooted deeply in ideas which emerged as descriptions 
or rationalizations of economic, social, and political con- 
ditions of past centuries. 

2. The most persistent problem which confronts so- 
ciety as it seeks a theory which will lead to an under- 
standing of industrial conflict is the tendency to describe 
the unfamiliar in terms of the familiar. 

3. The ideology of management is clear, consistent, 
and well integrated. Management’s ideology tends to ra- 
tionalize the maintenance of the status quo. 

4. By comparison, the trade union movement has a 
number of ideologies. One of these ideologies indicates 
clearly that it is oriented toward changing the social order, 

0. These conflicting ideologies stem from the same 
source, i.e., those values which society assumes are ac- 
cepted as a set of common understandings. 

6. Industrial conflict is more than a clash between two 
institutions; the conflict involves multiple institutions who 
seek to control the whole of man. 

7. As long as economic changes function to affect so- 
cial statuses, social roles and institutional relationships 
and as long as men develop contradictory ideas out of 
seemingly common experiences, then social tensions will 
continue. 216 pages. $2.80. Mic 56-2886 


ECONOMICS, FINANCE 


MEMBER BANK EARNINGS IN THE TWELFTH 
FEDERAL RESERVE DISTRICT, 1945-1954 


(Publication No. 17,121) 


Surya Kanta Das, D.B.A. 
University of Washington, 1956 


This study examines earnings and expenses of member 
banks of the twelfth Federal Reserve District from 1945 
through 1954. Elements in earnings and expenses, ana- 
lyzed against the background of a discussion of the special 
characteristics of banking in the area, have been com- 
pared with those of banks in other districts. On the basis 
of this comparison, some strengths and weaknesses of 
bank policies have been appraised. 

Twelfth district banks, compared with most other banks, 
receive a larger proportion (69.5 percent in 1954) of total 
earnings from interest and discount on loans and from 
fees and service charges on deposit accounts. Their highe! 
rate of earnings on loans (5.42 percent in the twelfth dis- 
trict compared with a range of 4.01 percent to 5.32 per- 
cent in the other eleven districts in 1954) is attributable 
to the influence of size of loan, size of borrower, and sizé 
of bank in connection with commercial and industrial loans, 
and to the fact that 40 percent of total loans was real 
estate loans. 
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Although salaries, wages, and other remuneration--the 
largest single dollar item of expenditure--increased rap- 
idly after 1945, the change was small relative to total cur- 
rent earnings and to total current expenses of the twelfth 
district banks. Another major item of expenditure, inter- 
est on time deposits, grew steadily from 13.8 percent to 
16.6 percent of total current earnings and from 21.8 per- 
cent to 26 percent of total current expenses of the twelfth 
district banks. 

The average rate of interest on time deposits (1.6 per- 
cent) was higher in the twelfth district than in any other 
district. In more than half of the districts interest rates 
were less than 1.3 percent in 1954. The result of consist- 
ently high interest expenses in member banks of the 
twelfth district since 1945 is that per $100 of total current 
earnings, these banks retained the same proportion as net 
current earnings in 1954 as they did a decade earlier, 
whereas member banks of other districts retained pro- 
portionately larger amounts. 

Over the ten year period, the twelfth district banks paid 
as income taxes a larger proportion (39 percent) of their 
total pretax profits than banks of any other district. The 
incidence of income taxes has been higher in this district 
than in comparable districts because since 1948 other dis- 
tricts have obtained greater tax relief through larger 
transfers to valuation reserves. Transfers to reserves 
ranged from 8.8 percent to 14.2 percent of net current 
earnings in 1954 in comparable districts whereas in the 
twelfth district transfers were 7.2 percent of net current 
earnings in 1954, 

In net current earnings on capital accounts, member 
banks of the twelfth district rank highest, with a ratio of 
21.6 percent compared with ratios ranging from 13.2 per- 
cent to 18.4 percent for member banks in other districts 
in 1954. In spite of the increase in total current earnings 
and net current earnings on capital accounts since 1945, 
the twelfth district banks did not have any increase in the 
ratio of net profits to capital accounts between 1945 and 
1954. Member banks of the twelfth district had a higher 
ratio (5.6 percent) cash dividends to capital accounts than 
that of member banks of other districts. In other districts 
cash dividends ranged between 3.2 percent and 4.0 percent 
of capital accounts in 1954. 

Analysis of over-all operations of member banks of the 
twelfth district suggests certain generalizations of wider 
Significance. Operating experience of the twelfth district 
banks discloses that although a large amount of time de- 
posits may be desirable, beyond a certain limit (usually 
when the ratio of time deposits to total deposits exceeds 50 
percent) some of the advantages of time deposits seem to 
disappear. In 1954 individual banks which had less than 25 
percent of their total deposits in time deposits had ahigher 
rate of net current earnings (and net profits) on capital ac- 
counts and on total assets than banks which had 50 percent 
and over in time deposits. With growing competition for 
savings between banks and other financial institutions, this 
relationship between bank deposits and profits may be sig- 
nificant in determination of interest rate policy. 

Member banks of the twelfth district have a small ratio 
of capital accounts to risk assets--11.8 percent in 1954 
Compared with a range of 15.0 to 18.8 percent in other dis- 
tricts. The adequacy of capital accounts of these banks 
may be judged, however, in terms of their loss experience 
rather than in terms of conventional ratio tests. Since 
the twelfth district banks had relatively high earnings and 





only nominal losses in the postwar decade, and (more im- 
portant) since the variability of their losses was small, 
these banks may need less capital to absorb possible 
losses. Thus it fs the liquidity of assets and loss experi- 
ence of the twelfth district banks which justify their 
smaller capital ratios. Where bank capital ratios appear 
low, increase in capital accounts may not be the perfect 
safeguard against possible losses if (and this is quite 
likely) the funds so obtained are invested in additional risk 
assets. 280 pages. $3.60. Mic 56-2887 
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THE R. A. SMITH MILLING COMPANY, 1889-1955: 
A CASE STUDY OF THE ENTREPRENEUR 
AND A SMALL FAMILY BUSINESS 


(Publication No. 18,035) 


Alfred Eugene Pierce, D.S.S. 
Syracuse University, 1956 


One of the more neglected areas of entrepreneurial 
history is the successful one-man concern which does not 
expand into a large enterprise. The subject of this study, 
the R. A. Smith Milling Company, has been a family enter- 
prise since 1889. Located in a small industrial community 
in Eastern Pennsylvania, it is typical of the numerous 
mixed-feed companies in the United States for it employs 
about twenty people, is operated by the owner, and devel- 
oped from a local gristmill. 

The Company has expanded from a water-poweredcom- 
mercial flour and gristmill with assets under $10,000 toa 
corporation with over $250,000 in assets. Dollar sales 
volume has reached a peak of $770,000 and the market area 
has expanded to a radius of ten miles. A branch plant has 
been acquired and the original mill has been expanded 
several times. Flour milling was discontinued in 1951. 
The firm manufactures a complete line of branded mixed- 
feeds and wholesales and retails its products. The busi- 
ness remained under the control and management of the 
founder until 1921 when his son succeeded him. 

Although big business dominates American industry, 
the existence of the small classical entrepreneur and his 
importance to the economic system should not be over- 
looked. This case study of a small business endeavors to 
expand our knowledge of the operation and problems of 
American industry. The specific aims of the study are: 


1. To trace the rise of a small family business. 

2. Toanalyze the functions and role of the entrepreneur. 
3. To describe the operation and practices of a small 
business. 

4. To show the development of the commercial feed 
industry. 

9. To reflect social and economic changes in the 
market area of the Company over the last sixty years. 


The procedure has been that of a chronological case 
study of a particular firm and of the area and industry in 
which it operates. The primary method has been histori- 
cal documentation, using the business records of the firm, 
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the private papers of the owners, and studies of the industry 
and period that are pertinent. In addition, extensive use of 
the interview and some participant observation have added 
to the data. An attempt has been made to develop ananaly- 
sis which would integrate the disciplines of history, eco- 
nomics, and political science. 

This case study of a small business leads to several 
major conclusions. The entrepreneur and his attitudes are 
the major factor in determining the operation and develop- 
ment of the small firm, and management practices are of 
major significance in achieving success for the concern. 
The classical entrepreneur continues to exist in the United 
States today and is frequently found in small business. 
Finally, the useful role of small business and its continued 
importance to the economy is indicated. 

In addition the study notes and describes: 


1. The decline and concentration of the flour industry 
in the United States. 

2. The passing of the gristmill and the local flour mill. 
3. The rapid rise and development of the commercial 
mixed-feed industry. 

4. The dislocations in agriculture caused by the busi- 
ness cycle and government regulations. 

o. The changing patterns of business practices in this 
area. 


Some question about the validity of profit maximization as 
the motive for business enterprise is raised, while some 
limitation on pessimistic views about the future of small 
business in the United States is indicated. 

Finally the study provides a detailed and extensive de- 
scription of a single firm and its history, an analysis of 
its business practices and operation, and an account of the 
entrepreneurs who directed and developed it. 

250 pages. $3.25. Mic 46-2888 


FOOD IN THE JAMAICAN ECONOMY, 1900-1950 
(Publication No. 17,749) 


Arthur William Wood, Ph.D. 
Stanford University, 1956 


This study seeks to determine whether the economic 
level of the people of Jamaica has been adversely affected 
by growing population pressure over the period 1900-1950. 
Since the food supply is the most important element in 


final consumption, major emphasis is placed on this factor. 


In addition to describing the general characteristics of 
the Jamaican economy, considerable attention is given to 
the pattern of land distribution and utilization, and to de- 
velopments in domestic processing and manufacture of ag- 
ricultural products for export and home consumption. The 
food supply available to the people of Jamaica during 1946- 
00 is estimated in as great detail as existing statistical 
data permit. The general pattern of the dietary and an ap- 
proximation of the per capita daily supply of calories and 
protein are presented in a food balance sheet for the aver- 
age annual food supply for 1946-50. The nutritive content 
of the diet is considered with reference to various recom- 
mended dietary allowances. 

Changes in per capita supplies of a number of impor- 








tant foods are deduced from import statistics plus estimates 
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of domestic supplies of a few important foods over the 
first five decades of the twentieth century. Growth of 
population and changes in the age and sex composition are 
examined in order to provide a basis far assessing the 
significance of changes in the food supply. 

Analysis of the changes in per capita supplies of cer- 
tain foods provides considerable evidence of economic im- 
provement in Jamaica during the half century. The sig- 
nificant changes are those generally to be expected in low- 
income countries undergoing economic development. 
Increases in per capita supplies of the preferred cereals 
(rice and wheat flour), dairy products, fats, fresh meat, 
and fresh fish provide indirect but persuasive evidence of 
increased levels of real income. Decreases in the per 
capita supplies of cornmeal, a less preferred cereal, and 
of the cheaper basic protein staples, salted and pickled 
meat and fish, are also noted. The differential trends in 
imported supplies, which account for a substantial part of 
the total food supply, indicate a significant increase in the 
ability of Jamaicans to purchase more expensive foods. 

The evidence of improvement in Jamaican levels of 
living drawn from food supply data is supplemented by (1) 
calculation of the changes that have occurred in the pur- 
chasing power of unskilled labor in terms of staple foods 
and (2) estimates of changes in per capita supplies of a 
selection of non-food consumer goods. 

The factors which have made possible an appreciable 
rise in consumption levels are considered. Land under 
cultivation appears to have increased about fifty per cent 
since 1900, while developments in domestic manufacturing 
and tourism have been important contributors to economic 
progress in Jamaica. 304 pages. $3.90. Mic 56-2889 
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PLANNING UNDER NATIONALIZATION: 
BRITISH THEORY, PLANS, AND PRACTICE 


(Publication No. 18,465) 


Harold Bernard Ehrlich, Ph.D. 
Rutgers University, 1956 









The aim of this study is to present an “internal” evalu- 
ation of the 1945-51 Labour Government’s economic ac- 
tivities, i.e., in the light of their conformity to the Labour 
Party’s plans and programs, and, in turn, on the basis of 
how closely these plans conformed to British socialist 
economic theories. Primary emphasis is placed upon 
nationalization in theory and practice. 

Little attempt is made to examine the British economy 
or economic conditions according to any “external” stand- 
ards, subjective or objective, such as living conditions, 
prosperity, incentives, freedom, etc. Few comparisons 
are drawn between Britain and any other country, or be- 
tween British socialist theory and any other economic 
theories. In a word, the functioning of the British econo 
1945-51 is compared with what the Labour Party set out !0 
do, and with what the British socialists believed necessary 
and desirable. 
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The work is divided into three main parts--theory, 


planning, and practice. The first section presents a brief 


synopsis of British socialist thought, post-Marx. Judging 
the propriety of these ideas is specifically eschewed. The 
object is to determine what effect, if any, socialist thinkers 
had upon the policies of the Labour Party. 

The next section is a detailed discussion of the Labour 
Party’s planning efforts from the time it officially adopted 
socialism (1918) until it lost the General Election of 1951, 
with special emphasis on the period 1932-51. The remain- 
ing section is an account of the industries actually ac- 
quired, directed toward three topics: (1) How closely did 
the Party follow its plans for nationalization? (2) How 
successful were the public corporations in realizing their 
yearly plans and over-all objectives? (3) How helpful was 
this control over Britain’s key industries in achieving 
economy-wide plans? Finally, a coda on current socialist 
thinking has been added. 

Some conclusions are as follows: The Labour Party’s 
plans stem from the more moderate elements in British 
socialism, mainly the Fabian Society and the Independent 
Labour Party, but the connection was more with tone than 
specific programs. The rather vague goals absorbed from 
the moderates were concretized by the views of left-wing 
groups such as the Social Democratic Federation and the 
Guild Socialists. 

The Labour Party was fairly consistent concerning the 
industries it thought should be nationalized, and after 1932, 
there was internal or structural continuity between plans. 





At that time, Guild ideas were dropped in favor of the 
public corporation. The 1945-49 nationalization Acts were 
also generally consistent with the plans. 

Less success was achieved with yearly plans after 
nationalization, for although shortfalls were usually small 
percentagewise, they were important in absolute terms. 
But planning shortfalls were more pronounced in private 
sectors of the economy than in the nationalized industries. 
The greatest differences between targets and results in 
the nationalized industries were in capital building and 
manpower programs. Shortfalls in output were propor- 
tionately less, however, showing some increase in produc- 
tivity. 

Labor problems were not appreciably lessened by the 
change in ownership. One result was that productivity 
failed to rise as much as anticipated, sometimes even 
when capital investment was heavy. On the whole, the 
most “successful” of the nationalized industries had been 
under a large degree of Government control before World 
War II, e.g., electricity and gas. The National Coal Board 
was able to arrest the secular downtrend of the industry, 
but only at great cost in terms of capital expansion and 
higher wages. The Transport Commission was less suc- 
cessful, especially regarding integration of inland trans- 
port and rejuvenation of the railroads, but the record of 
road transport seems rather good. Little that is definite 
can be said about either the Bank of England or iron and 
steel, due to peculiar circumstances in both cases. 

690 pages. $8.75. Mic 56-2890 
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THE EFFECT OF SELF-SUPPORT UPON 
STUDENT SUCCESS IN WALLA WALLA COLLEGE 


(Publication No. 17,146) 


Robert Eugene Silver, Ed.D. 
University of Washington, 1956 


Supervisor: August Dvorak, Ph.D. 


The study sought to determine: : 

1, The relationship between the amount of time students 
work and their achievement at Walla Walla College, when 
their abilities to do college work, as measured by the 
American Council on Education Psychological Examination 
for College Freshmen and high school grade point aver- 
ages are equal. 2. Whether achievement is higher for 
Students doing work related to their college courses. 3. 
The relationships between participation in extra-curricular 
activities, self-support, and achievement. 4, Whether stu- 
dents taking courses in mathematics and sciences carry a 
lighter outside-work load. 5. Whether the amount of time 
spent in self-support and in activity participation has any 
effect upon continuance in college. 6. Any significant dif- 
ferences between the college achievement of men and 
Women. 7. Any significant differences in achievement of 
the four classes. 





Data for the study were obtained from questionnaires 
submitted to the students each quarter for six quarters 
and from registrar’s records. Statistical procedures ex- 
plained in the study utilized International Business Ma- 
chine electronic computers. The records of 996 students 
were used to compute intercorrelations between achieve- 
ment, high school grade point average, A.C.E. test scores, 
hours work per week, and hours activity per week. 


Me GR Ao 8 = 8. 8 
1 (Achievement) 2.44 6690 ---- .6054 .3553 .0616 .1157 
2 (High School Ave.) 2.61 .6529 ---- .4325 -.0115 .0977 
3 (A.C.E. Score) 7. ao °§8u06©=©6lll CU eee ws, 0051 .1807 


4 (Hrs. Wk. per.Week) 17.3 10.32 =... . .. epee =, 0061 
5 (Hrs. Act. per Week) 2.8 3.6 ee 


A regression equation was developed for the prediction 
of achievement from the four variables: 


X, = .57X, + .003X, + .004X, + .008X, + .59, 


in which X, is the estimated criterion score, X, is the high 
school grade point average, X, is the A.C.E. test score, 

X, is the average number of hours worked per week, 
and X, is the average number of hours per week spent in 
activities. 
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The coefficient of multiple correlation was .6197 as 
compared to a zero order coefficient of correlation be- 
tween achievement and high school grade point average of 
.6054. 

Records of 849 students who completed three or more 
quarters at the College during the time covered by the 
study were used to compute intercorrelations between 
achievement, class load, hours work per week, and hours 
activity per week. 


Mean S.D. 1 2 3 4 


1 (Credits per year) 43.8 6.62 ---- .2956 -.3131 .0753 


2 (Achievement) 2.54 .6276 ---- .0900 .1080 
3 (Hrs. Wk. per Week) 17.3 10.17 ---- -,0174 
4 (Hrs. Act. per Week) 3.2 4.09 


The results of this study indicate that: 

1. The relationship between amount of time spent in 
work and achievement in college is not significant. 2. Self- 
supporting students make better use of their time than do 
the non-self-supporting, and students apparently do a cer- 
tain amount of adjusting of class load and work load. 3. 
Decreasing the number of hours spent in self-support work 
does not result in higher grade point averages. 4. Students 
who work at jobs related to their course work in college 
get better grades than students doing unrelated work. 5. 
The amount of time spent in extra-curricular activities 
has no significant effect upon achievement. 6. Whether 
students are self-supporting or not has little, if any, effect 
on the time they spend participating in activities. 7. Stu- 
dents who take courses in mathematics and science find, 
on the average, less time for remunerative work than do 
other students. 8. The amount of time spent in self- 
support or in activities is not an important factor in de- 
termining continuance in college. 9. Walla Walla College 
women spend at least as much time as the men in outside- 
work and equal or surpass the men in achievement. 10. 
Time spent in self-support and in activities as well as 
grade point average means increase with continuance in 
college. 138 pages. $1.85. Mic 56-2891 


AN ANALYSIS OF EXPENDITURES OF PUPILS 
IN ATTENDANCE IN CERTAIN SECONDARY 
SCHOOLS IN IOWA 


(Publication No. 18,559) 


Donald Frank Strahan, Ph.D. 
State University of Iowa, 1956 


Chairman: Associate Professor J. E. McAdam 


The primary purpose of this study was to discover the 
nature and extent of costs to high school students for 
school attendance. 

Data were obtained through the cooperation of adminis- 
trators in thirty-five Iowa high schools and 1164 students 
in these schools. 

Student costs were reported by all students. The range 
of mean student costs computed in each grade of all schools 
was from $11.71 to $162.71, with a mean of mean student 
costs of $48.13. By grades these means were as follows: 
ninth grade, $26.73; tenth grade, $31.16; eleventh grade, 
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$45.21; and twelfth grade, $89.78. Student costs varied in 
schools of different enrollment sizes. The highest mean 
of mean student costs, $52.98, was found in the schools of 
100-199 pupils, and the lowest cost, $41.57, was in schools 
of 400 pupils or more. 

An analysis of cost variation of all schools by enroll- 
ment size revealed the difference between the mean of 
school means was not significant, that the means of school 
means for each grade level were significantly different, 
and that significant interaction was found between grade 
level and school size for this population. 

Boys spent about 20 per cent more in school attendance 
costs than girls, except in the schools of 400 pupils or 
more in which boys spent about 14 per cent less than girls, 

Students spent from $1.48 to $9.94 per subject in cur- 
ricular offerings. In order of descending per student cost, 
the curricular areas were arranged as follows: music, 
industrial arts, agriculture, home economics, physical 
education, social studies, science, commerce, mathemat- 
ics, foreign language, English, speech, and art. Also 
listed as incurring student costs were guidance, driver 
education, religion, and vocational nursing, however the 
expenses in these curricular areas occurred quite in- 
frequently. 

Students listed participation expense in thirty-eight 
activities, nine of which cost more than $5.00, and eight of 
which incurred expense to students of less than one dollar. 
The range was from twelve cents to $10.45 per activity. 
The nine most expensive activities incurring costs to stu- 
dents in.descending order were girls’ basketball, wrestling, 
boys’ basketball, football, instrumental music, cheer- 
leaders, track, baseball, and letterman’s club. 

The “other costs” of school attendance, such as activity 
tickets, social function charges, graduation expense, costs 
of school publications, towel and locker fees, athletic and 
“every pupil” insurance premiums, and charity contribu- 
tions represented 56 per cent of the reported student costs. 

The mean number of activities in which students par- 
ticipated was 1.82. The students in schools of 200-399 
pupils exceeded this mean. In the ninth and eleventh grade, 
boys were participants in more activities than girls and 
the reverse was true in the other grades. 

A slight negative relationship existed between student 
cost and rate of drop-out in this population, considering 
all grade levels and all schools (r = -.16). 

A slight positive relationship existed between student 
cost and student participation (r = .22). 

A small positive relationship existed between student 
cost and student achievement (r = .24). Achievement data 
were collected from results on the Iowa Tests of Educa- 
tional Development administered in each of these schools. 

A fairly substantial positive relationship existed be- 
tween student cost and per pupil operating cost as paid by 
the school district (r = .47). 

Very little positive relationship existed between stu- 
dent achievement and participation (r = .11). 

236 pages. $4.30. Mic 56-2892 
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THE BRITISH EDUCATIONAL POLICY 
IN THE ARAB PUBLIC SCHOOLS OF 
PALESTINE DURING THE MANDATE 


(Publication No. 17,991) 


Abdulqadir Mohammad Yousuf, Ph.D. 
Indiana University, 1956 


The Problem 


The purpose of this study is to clarify the relationship 
between the broad British political plan for Palestine and 
their policies in the Arab Public Schools. 

More specifically the study attempts to provide answers 
to the following questions: 


1. Was Arab Public Education as organized by 
the Mandatory designed to meet Arab needs and 
aspirations ? Was the British educational policy 
compatible with Arab culture and unity ? 


2. Did the British educational policies abide by 
the terms of the Mandate, or were these policies 
directed to serve British colonial interests at the 
expense of the Arab needs ? 


Method of the Study 


This study involves the use of historical sources, the 
inspection and appraisal of documentary sources, and the 
making of value-involved judgments. In gathering evidence 
pertinent to the controversy concerning the effects of the 
Mandate, the study focuses upon questions about the sup- 
port and control of the Arab Public Schools, the nature and 
quality of the curriculum, the preparation of teachers and 
the effectiveness of the program in the lives of the people. 


Chapter Summaries 


The study presents an Arab appraisal of the conflicting 
interests, claims and struggle of the British, Zionists and 
Arabs over Palestine. 

Evidence is presented that the British, although as- 
signed as Mandatory power, deviated from treating Pales- 
tine as a grade A Mandate and ruled it as a crown colony. 
Evidence is also gathered showing that British policy was 
contrary to their commitments to the Arabs and the League 
of Nations. 

It was found that the British controlled Arab Public 
Schools contrary to Article 15 of the Mandate. The objec- 
tives of education as formulated by the British for the 
Arabs were of two kinds: one liberal in theory but not in 
practice, and the other reactionary in theory and practice. 
These aims were rural education, universal education, 
preparation and citizenship in the British way. Evidence 
has been presented to show how liberal public education in 
Great Britain is since it is a manifestation of democratic 
procedure, 

Evidence is presented to show the inadequacy of Arab 
public education under British control in terms of adminis- 
tration, curricula, psychology of learning, teachers train- 
ing and incompatibility with the Arab culture. 

A concept of Arab education is proposed. It starts with 
4 discussion of Arab needs and the possibility of social and 
*Conomic progress. Arab culture is discussed to deter- 
mine its position towards change. Arab philosophy is sug- 
bested to be grounded on the Arab cultural heritage and 





democratic values of the West. Objectives of education in 
a democracy are recommended for the Arabs with special 
emphasis on Arab nationalism and independence. 


Findings and Conclusions 


1. In controlling Arab schools the British violated 
Article 15 of the Mandate. 

2. Palestine was treated as a colony. 

3. Rural education was insignificant and did not help 
the peasantry to stay on the soil. 

4. Universal education was never fulfilled. 

5. The nature of the autocratic policy and the psychol- 
ogy of learning resulted in negligence to Arab culture and 
isolation of the Arab community. 

6. Academic and bookish education created a careless 
and little productive generation of youth. 

7. The Department of Education operated within limi- 
tations designed by the Palestine Government and the 
colonial office in London, Any expansion of adequate edu- 
cation for Arabs was feared to effect the British policy of 
the National Home. 377 pages. $4.85. Mic 56-2893 
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ADMINISTRATIVE MORALE: A STUDY OF 
SELECTED FACTORS RELATED TO 
THE MORALE OF THE ADMINISTRATIVE 
STAFF OF PUBLIC SCHOOLS 


(Publication No. 18,012) 


Franklyn Stanley Barry, Ed.D. 
Syracuse University, 1956 


Adviser: Richard C, Lonsdale 


In 1955, 114 administrators in six matched pairs of 
public school systems evenly divided among New York 
State rural, suburban, and city school districts, were in- 
terviewed by trained interviewers through the use of an 
original “Interview Guide” to ascertain the relationship to 
morale among these administrative staffs of the following 
ten factors: 


1. School-community relationships of administrators. 


2. The esteem in which administrative positions and indi- 
vidual administrators are held. 


3. The nature of the administrative organization and the 
degree to which authority is delegated. 


4. The extent of shared decision-making and communi- 
cations. 


9. Policies aimed at the continuing professional develop- 
ment of staff personnel. 


6. The recognition of and the allowance for individual dif- 
ferences among administrators. 


7. Formal administrative staff relationships and board of 
education-staff relationships. 
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8. Informal administrative staff relationships. 


9. The sense of professional achievement on the part of 
administrative staff members. 


10. Material factors such as salary, office space, and sec- 
retarial help. 


Board of education members from these schools were 
also interviewed through the use of a “Guide” made up of 
selected questions from the “Interview Guide” to ascertain 
the relationship of board action and policy to administra- 
tive morale. Relationship of administrative morale to the 
adaptability of the schools studied was determined by use 
of the Time Scale.’ To discover the relationship of com- 
munity quality to administrative morale copies of A Com- 
munity Scoreboard? were filled out by a limited random — 
sampling of citizens in each school community. 

Data from all interviews were transferred to IBM 
punched cards for analysis. Data from the Time Scale and 
the Scoreboard were hand-tabulated for analysis. 

This study yielded results which relate high adminis- 
trative morale to the following: 














1, Housing, membership in service clubs, and recreation. 


2. Staff reaction to administrative policies, and member- 
ship in certain professional fraternities and organiza- 
tions. 


3. Work with lay committees, presence of written philoso- 
phies, absence of unexpected work assignments and 
lack of undue checking of work. 


4, Interchange of facts, and efforts to provide means of 
communication. 


5. Attendance at conferences and study council meetings, 
surveys, internship programs and length of work-year. 


6. Recognition of achievement, and involvement in the 
administrative process. 


7. Attendance of chief school administrator at board of 
education meetings, social functions involving school 
board and administrators, and the part the administra- 
tor plays in board decisions. 


8. Compatability of administrative staff, and absence of 
social cliques. 


9. Work on advance degrees, productive writing, and job- 
satisfaction on part of administrators. 


10. Physical facilities, secretarial help, salaries, and 
work-related transportation facilities. 


School board members differed with administrators in 
their responses to identical questions, particularly in the 
low morale schools. Their policies appeared more satis- 
factory to themselves than to their administrators. Both 
adaptability of schools and community quality appear sig- 
nificantly associated with high administrative morale. 

By inspection of results and by statistical analysis of 
data from this study, many items appear to have a con- 
comitant relationship to high administrative morale. No 
effort was made to establish causative relationships be- 
tween any factor or group of factors and morale. 

553 pages. $7.05. Mic 56-2894 
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THE DEVELOPMENT OF CONCEPTS 
REGARDING THE USE OF TAX FUNDS 
FOR PUBLIC AND PAROCHIAL SCHOOLS 


(Publication No. 17,841) 


Cleon Carthue Caldwell, Ph.D. 
University of Minnesota, 1956 


The biased positions in the educational controversy 
over the use of tax funds for nonpublic schools, particu- 
larly those of the Roman Catholic parochial systems, pro- 
vides the topic for this study. The problem becomes the 
examination of the development of the major concepts and 
to present the findings in such a way that those persons 
and officials chiefly concerned, particularly school offi- 
cials, may better comprehend and appreciate the divergent 
views. Such an understanding is essential before a satis- 
factory solution can be found. 

The historical development of the American Catholic 
parochial school system is traced as well as the legal pro- 
visions for the support of the public school systems. The 
fundamental positions are established on one side through 
the study of federal and state constitutions, statutes, and 
court decisions and on the other side by Roman Catholic 
canons and papal encyclicals. Ten selected major argu- 
ments to favor the use of tax funds for parochial school 
children are treated. 

The findings of this study indicate that seven of the ten 
arguments are untenable whereas three may be considered 
as having some validity, even though these appear to need 
more proof and clarification. These three arguments are 
(1) Catholic parochial schools perform a public welfare 
service, (2) compliance with compulsory education laws 
entitles parochial schools to public support, and (3) the 
child benefit theory. 

The major conclusion of this study is that one of four 
avenues may be selected for a consistent attack on the 
solution of the controversy. These possibilities are (1) 
legally debar any use whatsoever of tax money for any edu- 
cational purpose whereby institutions or individuals other 
than the public schools or children in attendance thereof 
receive benefits, (2) legally make it mandatory that any 
non-profit educational institution shall receive tax support 
in the same measure as do the public schools, (3) place 
the disputed auxiliary services entirely under the jurisdic- 
tion and budgetary operation of agencies other than the 
schools and to have these services rendered for the benefit 
of all school children, or (4) to provide within the school 
day and on school premises for the spiritual and sectarian 
instruction for those children, whose parents so request, 
in such a manner that tax funds would not be used. 

A wide scope of research is indicated as being needed. 
Some of the areas for such additional studies are (1) his- 
torical interpretation of the school systems by writers of 
the opposite persuasion, (2) the development of legal 
phraseology so that multiple judicial interpretations may 
be effectively reduced, (3) the establishment of the actual 
and true Catholic position which could be utilized as a 
legal binder in any arrangements, and (4) the establishmet! 
of various school data for both the public and parochial 
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schools as to enrollment and costs together with an analy- 
sis of the actual and potential impact on tax structures. 

Fundamental to the successful solution of this problem 
is an attitude of understanding and tolerance plus a sin- 
cere desire to seek a just and equitable solution. Such a 
fundamental outlook is found to be singularly lacking to 
date in the development of the concepts and the acceptance 
of the various arguments advanced. 

864 pages. $10.90. Mic 56-2895 


AN ANALYSIS OF THE ACTIVITIES OF 
THE BUREAU OF PRIVATE SCHOOLS OF 
THE DEPARTMENT OF EDUCATION 
OF THE PHILIPPINE REPUBLIC 


(Publication No. 17,764) 


Erlinda Asuncion Cuizon, Ed.D. 
Indiana University, 1956 


Chairman: Howard T. Batchelder 


Statement of the problem. The purpose of this study is 
to present an analysis of the activities of the Bureau of 
Private Schools of the Department of Education of the 
Philippine Republic in order to give a comprehensive and 
cogent picture of the purposes, functions, and operations 
of the Bureau. A corollary to this aim is the appraisal of 
the findings in terms of the principles underlying the func- 
tions of state departments of education which are accepted 
by the Chief State School Officers of the United States. 

Procedure. An examination was made of the Philippine 
Constitution, the legislative enactments, and the amend- 
ments thereto concerning private education in an attempt 
to establish its legal basis. The bulletins, memoranda, 
circulars, and annual and semi-annual reports of the Bu- 
reau from. 1946 to 1955 were analyzed. From these ma- 
terials, the three areas of functions -- administrative, 
regulatory, and leadership --, which are recognized by the 
National Council of Chief State School Officers, were iden- 
tified. Research studies, and especially the reports of the 
National Council of Chief State School Officers were con- 
sidered in determining the guiding principles which served 
as the basis for evaluation of the activities of the Bureau. 

Major findings and conclusions. Concerning the admin- 
istrative functions of the Bureau, it was found that: (1) 
There is lack of cooperation in the mutual development of 
policies and regulations that should govern the internal 
operations of the Bureau, (2) there is a definite need for 
greater decentralization in determining administrative 
policies and the vesting of more powers and responsibili- 
ties in the regional districts, (3) the supervisory staff of 
the Bureau has been using much of its time in making 
time-consuming reports and preparing detailed clerical 
duties, (4) the financial appropriations of the Bureau are 
hot properly apportioned to cover the carrying out of all 
its important services and functions. 

Regarding the Bureau’s performance of its regulatory 
functions, it was noted that: (1) Many of the activities of 
the Bureau are regulatory in nature; (2) the detailed, com- 
prehensive, and rigid state control over private institu- 
tions: unavoidably affects and interferes with the internal 











affairs of the individual schools; (3) cooperative formulation 





of standards has not been fully in effect because of the 
centralized procedure used; (4) there is a definite need 
for a change in emphasis regarding the evaluation of 
schools, since the proper integration of the qualitative and 
the quantitative aspects of measurement is not generally 
practiced; and (5) there is need for a change in policies 
that should be cooperatively determined in order to elimi- 
nate substandard institutions that tend to commercialize 
on education. 

The findings and conclusions concerning the Bureau’s 
performance of its leadership functions are: (1) There is 
a definite need for strengthening the leadership functions 
of the Bureau; (2) full-time consultants should be included 
on the staff; (3) more research projects are needed that 
will enlighten the staff on the common and persistent prob- 
lems confronting private education; (4) a high degree of 
leadership should be provided that will encourage private 
institutions to exceed the minimum standards; (5) greater 
coordination with governmental and non-governmental 
agencies and with private educational institutions is needed 
in order to promote functional programs of research, in- 
service education, and wholesome public relations; and 
(6) in general, the operations, objectives, and philosophy 
of private institutions are too little known to the public and 
hence need greater interpretation. If more authentic in- 
formation is given concerning these institutions, many 
controversies will be clarified and suspicions dispelled 
that now exist in the state. 

303 pages. $3.90. Mic 56-2896 


AN EXPERIMENTAL STUDY OF ACOUSTICAL 
EFFICIENCY IN CLASSROOM ENVIRONMENTS 


(Publication No. 17,693) 


James Edward Jentges, Ed.D. 
Stanford University, 1956 


The purpose of this study was to estimate, through 
experimentation, the effect of certain variations in the 
acoustical environment of the classroom upon the ability 
of pupils to hear oral communication. 

It is generally recognized that much of the interaction 
in the classroom is carried on orally; oral communica- 
tion is a basic dimension in all conceptions of teaching 
technique and curricular organization. Therefore the in- 
ability to hear correctly one syllable may lead tothe failure 
on the part of the pupil to understand accurately the mean- 
ing of a word, a group of words, or an entire sentence. 

Architects and school planners indicated an awareness 
of the importance of acoustical control in classrooms but 
indicated no agreement concerning optimum sound con- 
ditioning nor the most effective placement of sound- 
absorbing materials. Related research provided an ap- 
proximate “optimum” reverberation time criterion by 
extrapolation of a curve of findings from experiments con- 
ducted in large enclosures. No experimental study could 
be found to verify these inferences. Accordingly, the 
problem undertaken in this study was to discover the re- 
verberation time at which pupils could “hear” to the best 
of their abilities. 

The experimental design used involved the selection of 
four nearly comparable class groups at each of two grade 
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levels, and the selection of four classrooms similar in 
size, shape, and equipment. Four groups at the seventh- 
grade level, and four groups at the ninth-grade level were 
chosen. At each grade level the groups were selected so 
as to approximately equate age, sex, intelligence (as meas- 
ured by the California Test of Mental Maturity--Intermedi- 
ate Battery--1951 Edition), and hearing ability as meas- 
ured by a pure-tone audiometer test. 

The four classrooms selected were of identical struc- 
tural design. These rooms were altered or treated acous- 
tically to provide a range of reverberation times bracket- 
ing the suggested optimum. Reverberation times were 
measured with a beat frequency oscillator specially adapted 
for acoustic purposes and a high-speed level-recorder (a 
logarithmic oscillograph). 

All groups were given four pre-experimental training 
sessions for the purpose of reducing learning effects and 
familiarizing the subjects with mechanically reproduced 
nonsense syllables (consonant-vowel-consonant combina- 
tions which were value-balanced and used successfully in 
a previous study). The criterion test consisted of 120 non- 
sense syllables recorded on tape at equivalent intensities 
with a radio station’s high-frequency equipment. This test 
was administered as nearly identically as possible to the 
four experimental groups of seventh graders, one in each 
of the experimental acoustical conditions. An identical 
procedure was followed with the ninth-grade groups. The 
hearing acuity of the subjects was checked as stated by an 
audiometrist immediately prior to or immediately after 
the criterion test. 

Mean criterion scores and standard deviations were 
computed for the subjects in each case. The significance 
of the difference among the four mean scores at each grade 
level was tested using Fisher’s t-test for independent 
means. The findings at the ninth-grade level, which ap- 
peared the more valid, produced significantly different 
mean performances on the criterion measure in the ex- 
perimental conditions with the lower reverberation times 
when compared with the mean performances obtained in 
the rooms with the higher reverberation times. There was 
also an indication that there was less variation in scores 
obtained by subjects seated in the front of rooms and those 
seated in the rear of rooms with the lower reverberation 
times. 

The findings of this study suggest that the “optimum” 
reverberation time of a classroom is probably less than 
0.43 seconds rather than the 0.75 seconds as derived by 
extrapolation. This has important implications for the de- 
signing of new public school classrooms insofar as acous- 
tical treatment is concerned. 
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THE BASIS AND DEVELOPMENT OF SELECTED 
ASPECTS OF MACHINE ACCOUNTING PRACTICES 
FOR CALIFORNIA SCHOOL DISTRICTS 


(Publication No. 17,696) 
William Raymond Manning, Ed.D. 
Stanford University, 1956 


The basic problem of this study was to develop selected 
aspects of machine accounting systems and procedures for 
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use in California school districts. Two corollary ques- 
tions required prior consideration: (1) What is the basis 
for public school accounting practices in California? (2) 
What basic principles are applicable to public school fisca) 
accounting ? 

A review was made of (1) the legal and quasi-legal re- 
quirements for financial record keeping and (2) the gen- 
eral literature to determine the generally accepted prin- 
ciples of school fiscal accounting practices. A survey was 
conducted to fifteen school districts and two County Super. 
intendents of Schools to identify (1) their perceived ac- 
counting needs and (2) the accounting systems and proce- 
dures developed to meet these needs. Selected aspects of 
accounting systems and procedures utilizing a particular 
type of machine were developed. 

The major bases for public school accounting practices 
in California are the statutory provisions of the California 
Education Code and the administrative requirements of the 
State Superintendent of Public Instruction found in the 
California School Accounting Manual and Supplement. The 
true financial position of a school district cannot be ob- 
tained on the basis of the accounting records required by 
statute and administrative regulations. Additional ac- 
counting procedures are necessary. 

In California a great degree of uniformity in the classi- 
fication of receipts exists; however, many of the same 
problems in uniformity of expenditure classification ac- 
counting are present as in other states. Receipts are not 
classified as revenue and non-revenue. There are no 
restrictions on the source of income that can be used for 
capital outlay expenditures. 

Public school accounting is identified as a phase of 
governmental accounting, and as such is influenced and 
conditioned by the accounting principles applicable to gov- 
ernmental accounting, which in turn utilizes many of the 
principles and practices first developed in commercial 
accounting. There are, however, certain characteristics 
of the public school accounting process which do not have 
their counterpart in either governmental or commercial 
accounting per se. 

There is a paucity of literature on machine accounting 
for public schools both as to accounting systems a:-d op- 
eration of machines. The only known study was made over 
twenty-five years ago when machine accounting systems 
and procedures were used in only thirty-four public school 
systems in the United States. 

Five factors appear to govern the consideration of a 
machine accounting installation: (1) the volume of finan- 
cial transactions; (2) the amount of accounting required 
to meet legal provisions; (3) the number of funds and/or 
accounts; (4) the amount of detailed information desired 
for proper administration; and (5) the future growth in 
volume of transactions and expanded services to be pro- 
vided. 

Criteria were ascertained for selecting accounting 
machines. The particular accounting situations should be 
studied in terms of the capacities of a specific accounting 
machine. 

The school districts studied had concluded that ma- 
chine accounting was desirable because of: (1) increasing 
volume of financial transactions and (2) the more complete 
information yielded. It would appear, however, that the 
machines installed are not being used to their optimum 
potential, particularly in the larger school districts. All 
used the machine for General Fund Accounting, but no 
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school district studied-used the machine in the accounting 
for all funds and/or accounts. 

The study demonstrated the development of accounting 
systems and procedures for use with a particular type of 
accounting machine and a detailed explanation of the func- 
tions and operation of the machine. 

203 pages. $2.65. Mic 56-2898 


FUNCTIONAL RELATIONSHIPS BETWEEN 
SCHOOL ADMINISTRATIVE OFFICIALS IN SMALL 
SCHOOL DISTRICTS OF IOWA OPERATING 
AT LEAST A 12-YEAR SCHOOL SYSTEM 


(Publication No. 18,549) 


Merville Lawrence Meverden, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Stephen J. Knezevich 


Purpose of the Study 

This study was designed to analyze the functional rela- 
tionships between school administrative officials in small 
school districts of Iowa operating at least a 12-year school 
program. 


Scope and Procedure of the Study 

~ Seventy-two schools were selected at random from the 
108 approved schools in Iowa located in towns with less 
than 2500 people and maintaining at least a 12-year school 
program. The members of the administrative group, 
namely, the superintendent, members of the board of edu- 
cation, the board secretary, and the school principals, 

were interviewed to obtain information concerning: the 
selected characteristics of each of the members and of the 
school district, the major administrative problems existing 
in the school as viewed by the superintendent and by the 
board president, the administrative relationships existing 
ineach school, and the administrative relationships de- 
sired by the superintendent and the board president. 





Limitations of the Study 

This study was limited to a ten per cent random sam- 
ple of the small schools of Iowa. 

The interviews were made directly after the board 
elections and some of the board presidents felt that they 
were not fully qualified to reply. 

Some of the interviews were brief. 

At times the interviewees seemed to give answers 
Which they thought would be correct or desired by the in- 
terviewer, 

The cooperating schools were not distributed evenly 


throughout the state -- only fifty-one counties were repre- 
sented, 


Results and Findings of the Study 

There is a significant difference between existing ad- 
ministrative practices in the small schools of Iowa and 
administrative practices desired by the superintendent or 
desired by the board president. However, there is little 
Significance in the differences between the administrative 
Practices desired by the superintendents and those desired 
by the board presidents. 





Conclusions of the Study 

(1) The superintendent and the board president do not 
have a common goal, 

(2) In general,-the board presidents desire to operate 
the school as inexpensively, “dollar wise,” as possible. 
Superintendents desire to establish “good” working situa- 
tions for the school staff and “good” educational programs 
for the pupils. 

(3) The superintendents of the small schools in Iowa 
are gradually becoming the chief executive officers of the 
boards of education. 





Suggestions for Further Study 

1) How do strength of leadership, local economic con- 
ditions, and other factors affect school administrative 
relationships ? 

(2) What techniques could be used in successfully edu- 
cating members of the boards of education to become more 
realistic in their approach to school administration ? 

589 pages. $6.25. Mic 56-2899 


FACTORS AFFECTING SCHOOL LUNCH PROGRAMS 
IN CALIFORNIA HIGH SCHOOLS 


(Publication No. 17,699) 


Sidney Roger Ottman, Ed.D. 
Stanford University, 1956 


The Problem.--The purpose of this study was to help 
high school administrators and lunchroom supervisors 
analyze lunchroom operations, in order to increase par- 
ticipation in the Type A lunch program as a means of 
meeting the recognized need for nutritional improvement 
among high school students. 

Procedure.--The data were collected from two princi- 
pal sources: (1) personal interviews and detailed obser- 
vations in fifty selected lunchrooms; and (2) question- 
naires completed by 1007 students, designed to disclose 
students’ nutritional knowledge and habits, and opinions of 
their lunchrooms. | 

Results.--Per cent of participation ranged from 2.5 to 
69.6, with 14.6 the mean per cent of actual participation 
and 23.3 the mean of all the per cents of participation. 

Most significant of the four uncontrollable factors 
studied was size of school enrollment. This was found to 
be in inverse ratio to per cent of participation, with a cor- 
relation of -.92. So important is this factor of size that 
its effect seems to be carried over as an indirect influence 
on some of the controllable factors. 

Among the thirty controllable factors studied, favorable 
attitudes of administrators and lunchroom personnel con- 
stituted an important influence on participation. Schools 
scoring “excellent” averaged 43.7 per cent in partici- 
pation, “good”--16.0 per cent, “fair”--14.5 per cent, 
and “poor”--7.5 per cent. Where the meal itself was 
rated “excellent,” participation averaged 23.4 per cent, 
“sood”--15.0 per cent, “fair”--13.0 per cent, and “poor” 
--8.3 per cent. 

The strong influence of price was shown by an 
average participation of 26.7 per cent where the lunch 
price was 25¢, 14.2 per cent at 30¢, and 9.9 per cent 
at 35¢. 
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Where there was a refreshment stand on the campus, 
lunchroom participation dropped to 10.3 per cent, com- 
pared to 34.5 per cent where there was none. 

There was an average participation of 12.3 per cent 
when candy was sold in the lunchroom, and 23.0 per cent 
when it was not. 

Student responses indicated that only one-third had 
eaten good breakfasts on the day surveyed. Thirty-eight 
per cent had eaten good lunches. Of these, 35 per cent ate 
the Type A lunch and only 3 per cent ate elsewhere. Given 
unlimited choice, fewer than one-fourth would select a 
balanced lunch equal to the Type A meal. 

Students’ desire to eat with friends, preference for 
small eating groups of four to six, and use of noon leisure, 
indicate the importance of social factors. 

Students’ suggestions for lunchroom improvement were 
concerned principally with more variety, better food, and 
faster service. 

Conclusions.--The following general conclusions were 
derived from this study: 

1. Emphasis on the Type A lunch is needed, as a prac- 
tical approach toward improving the nutrition of high 
school students. 

2. Ingenuity on the part of cafeteria administrators is 
needed, to make the Type A lunch more attractive to stu- 
dents. 

3. Because lunchroom participation decreases as en- 
rollment increases, lunchroom problems of large high 
schools require particular attention. 

4. The attitudes of administrators and lunchroom per- 
sonnel are of vital importance to the success of the lunch 
program, as are the quality, quantity, and appearance of 
the food. 

5. For high participation, the lunch charge should be 
as low as is consistent with good food and service. 

6. Provision should be made in the lunchroom program 
for meeting students’ social needs. 

7. The detrimental effects of campus refreshment 
stands, candy sales, and smoking should be considered in 
connection with lunchroom policy. 

8. Present methods of nutrition education and lunch- 
room integration need re-evaluation, to increase their ef- 
fectiveness in relation to Type A lunch participation. 

197 pages. $2.60. Mic 56-2900 





A TECHNIQUE FOR DETERMINING THE SOURCES 
OF TEACHER JOB DISSATISFACTIONS 


(Publication No. 17,701) 


Lester James Roth, Ed.D. 
Stanford University, 1956 


The problem of the study was stated: “How can the 
Personnel Standards Commission of the California 
Teachers Association secure objective data about the 
sources of teachers job dissatisfactions in particular 
schools?” The data would permit the Commission to sub- 
stantiate or reject charges regarding the status of faculty 
discontent in school upheavals under investigation. In 
addition, the data would permit the Commission to assist 
school districts in the development of sound personnel 
practices and to point out sources of weakness in their 
present program. 
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A review of related research was conducted and definj- 
tions of job satisfaction and dissatisfaction were developed. 
A list of 110 statements designed to elicit teachers opin- 
ions about various aspects of their job were formed into a 
check list. Three answer options were named “Yes”, 
“No”, and “No definite feelings or convictions”. Two 
groups of judges were used to determine the response 
which would indicate satisfaction with the job, and to elimi- 
nate statements considered irrelevant. The remaining 93 
statements were arranged on a form for pre-testing which 
included a free response line under each statement. 

The 93 statements were assigned to ten logical cate- 
gories named: working conditions, security, status, faculty 
human relationships, principal-teacher relationships, con- 
fidence in the administration, educational values, school 
board, and general reaction to the district. 

The sample selected to pre-test the check list con- 
tained eight schools, four elementary and four secondary, 
Four schools represented “high morale”, and four schools 
represented “low morale” based upon the subjective judg- 
ment of Association field personnel. 

The check list was administered in each school by the 
researcher at a faculty meeting. Returns representing 
95.8 of the teachers were converted to percentages named 
“Satisfied”, “Dissatisfied”, and “Indefinite”. A percentage 
greater than 34 in the “Dissatisfied” column was con- 
sidered a source of dissatisfaction. Responses to the 
check list statements provided a means to distinguish be- 
tween the schools as classified except on working condi- 
tions items. The findings suggest that dissatisfaction with 
working conditions is as prevalent in high morale schools 
as it is in low morale schools. 

The use of the free respofise line formed consistent 
patterns. Teachers in low morale schools made extensive 
use of the line while teachers in high morale schools made 
little use of the line. The line was used most frequently 
in conjunction with sources of dissatisfaction. Negative 
responses were consistently qualified on the free response 
line, and the most definitive information came from this 
source. Dissatisfaction percentages were greater in 
secondary than in elementary schools. 

The check list shows promise for use by the Commis- 
sion. Information gathered through its use should expedite 
investigations and should point to teacher’s perceptions of 
unsatisfactory conditions and relationships in their school. 

From this information the Commission will be able to 
make recommendations for the improvement of unsatis- 
factory situations which threaten to disrupt the educational 
program. 199 pages. $2.60. Mic 56-290! 


AUDIO-VISUAL SERVICES IN COUNTIES 
OF NORTHERN CALIFORNIA 


(Publication No. 17,702) 


Harry James Skelly, Ed.D. 
Stanford University, 1956 


This is a study of the audio-visual services provided 
forty-seven counties of northern California during the 
school year 1950-51 in order to appraise the services I? 
terms of evaluative criteria developed mainly by the Bu- 
reau of Audio-Visual Education of the State Department 
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fducation and to make recommendations how these serv- 
ices may be brought up to standard. 

The extent and costs of audio-visual services, inven- 
tories of materials and equipment, administrative service 
policies and procedures, personnel, and responsibilities 
of audio-visual administrators are studied in relation to 
the many ramifications of the criteria. The six basic cri- 
teria used are (1) audio-visual services are provided or 
arranged for in every county by the office of the county 
superintendent of schools, (2) the county audio-visual de- 
partment augments the instructional program of the schools 
served by stocking an adequate supply of audio-visual in- 
structional materials and equipment, (3) the county audio- 
yisual department provides all schools served with book- 
ing, distribution, and maintenance services compatible with 
good utilization requirements, (4) the county audio-visual 
plant is easily accessible and of sufficient size to warrant 
efficient operation, (5) the county audio-visual department 
employs sufficient qualified personnel to provide efficient 
professional and non-professional services, and (6) the 
director or supervisor in charge of the audio-visual de- 
partment has adequate time to carry out the administrative 
and supervisory responsibilities relative to the audio- 
visual education program in the county. 

The appendix contains the scheduled interview instru- 
ment used in obtaining data for the study. 


SOME OF THE FINDINGS 


1, The 47 counties studied were provided audio-visual 
services by the offices of the county superintendents of 
schools either directly or through contractual arrange- 
ments. 


2, The audio-visual budgets usually provided a minimum 
of $1.50 per unit of a.d.a. or more. The average ex- 
penditure of funds per unit of a.d.a. for audio-visual 
services in all the counties in the study.was $1.49. The 
median county expenditure per unit of a.d.a., however, 
was $2.54. 


| 3, The types and quantities of audio-visual materials 
stocked by the individual counties were usually inade- 
quate; however, the county audio-visual departments 
were stocking more equipment than necessary for the 
prescribed uses. 


4. The county audio-visual booking, distribution, and 
maintenance services and the facilities for providing 
these services were not compatible with the require- 
ments for good utilization of audio-visual materials in 
a large number of counties. 


). A large number of the audio-visual departments in the 
counties studied were not employing sufficient numbers 
of qualified professional and non-professional person- 
hel to provide efficient audio-visual services. A con- 
Siderable number of audio-visual personnel were as- 
Signed responsibilities in other services of the offices 
of the county superintendents of schools. 


6. The audio-visual directors of the 47 counties usually 
did not have adequate time to carry out the responsibili- 
ties of (1) administration, (2) supervision, and (3) ad- 
ditional duties. 


SOME OF THE RECOMMENDATIONS 


l. The kinds of materials available and other aspects of 





the services should be broadened to make complete 
services available in all counties. 


2. The inventories of audio-visual materials and equip- 
ment should include a greater variety of instructional 
materials. 


3. Greater attention should be given to the purchase of 
duplicates to provide desired depth in materials avail- 
able. 


4. More attention should be paid to the establishment of 
sound working policies relative to booking, distribution, 
and maintenance services. 


5. The audio-visual director or supervisor should utilize 
every means at his command to become acquainted with 
the curriculum needs of his respective county including 
participation on curriculum planning committees, at- 
tendance at staff meetings, and firsthand observations 
of the instructional program. 

201 pages. $2.65. Mic 56-2902 


ABILITY OF KENTUCKY PUBLIC SCHOOL 
DISTRICTS TO FINANCE NEEDED 
SCHOOL BUILDING FACILITIES 


(Publication No. 17,779) 


Edgar Buchanan Smith, Ed.D. 
Indiana University, 1956 


Chairman: August W, Eberle 


This study has as its primary objective the determina- 
tion of the ability of Kentucky public school districts to 
finance needed school building facilities. For purposes of 
this study, ability is the amount of revenue that it is pos- 
sible for the districts to raise under the present school 
tax laws and from funds obtained from a fully financed 
foundation program. Need is based on the findings of the 
Kentucky Public School Facilities Survey. 


The Problem 


The study was concerned with determining whether the 
maximum capital revenue possible under existing school 
tax laws and the amount available for capital outlay from a 
fully financed foundation program will provide sufficient 
funds to enable the public school districts of Kentucky to 
finance construction of needed school building facilities. 

The data were projected to determine ability when pos- 
sible bonds are issued for a period of 20 years. In dis- 
tricts unable to finance building needs on this basis, the 
effect on ability of a maximum increase in the voted tax 
rate by 75 cents was determined. 


Legal Bases of Ability 


Revenue from an ad valorem tax on real and personal 
property and funds available from the foundation program 
comprise the legally available sources of school building 
funds in Kentucky. These sources are: (1) a tax for in- 
terest and sinking fund purposes to retire general obliga- 
tion bonds under the constitutional limitation of two per 
cent of the assessed valuation of real and personal property 
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in the taxing district, (2) proceeds of a 50 cent voted tax 
for school building purposes, (3) a levy of from 4 to 20 
cents to provide a special fund for school building pur- 
poses provided that such tax shall come within the maxi- 
mum general purpose school tax levy of $1.50, and (4) 
$400 annually per classroom unit from the foundation 
program. 


Needs and Ability of Kentucky Public School Districts 


The school building needs of the proposed 165 local 
school units was estimated to be $300,973,000. Ability was 
determined by use of the following formula: 
50S0 + F(400) 

A= ——9736 + .02(A.V.) + B-I 
when A equals ability, 50 cents is the tax rate per $100 of 
assessed valuation, A.V. is the assessed valuation, F is 
the number of classrooms allotted by the foundation pro- 
gram, 400 is the amount in dollars per classroom unit ac- 
cruing annually from the foundation program, .02 per cent 
is the constitutional debt limit, B is the bond or building 
fund balance on hand, I is the outstanding indebtedness, 
and .0736 is the per cent which must be provided annually 
to pay interest and retire the principal over a period of 20 
years at an interest rate of four per cent. 





Findings 


Of Kentucky’s 165 proposed reorganized public school 
units, 50.9 per cent, or 84 units, had a deficit in ability to 
finance needed school building facilities of $100,248,000. 
The remaining 49.1 per cent, or 81 units, had an excess in 
ability over need of $104,001,000. All units combined had 
an excess in ability over need of $3,753,000. 


Conclusions 


Major conclusions are: 

1. Constitutional debt limitation, low school tax rates, 
low assessment, and voting requirements severely re- 
strict the ability of many Kentucky public school districts 
to finance needed school building facilities. 

2. Of Kentucky’s 165 proposed local public school 
units, 81 can finance needed buildings; 84 can not. 

3. With a maximum increase of 75 cents in the voted 
tax rate, 118 units can finance their school building needs; 
47 can not. 169 pages. $2.25. Mic 56-2903 


A STUDY OF PUBLISHED NEWSPAPER 
PHOTOGRAPHS DEALING WITH 
PUBLIC SCHOOLS OF INDIANA 


(Publication No. 17,780) 
Robert Cusator Snider, Ed.D. 
Indiana University, 1956 


Chairman: William H. Fox 


Problem: The purpose of this study was to determine the 
quantity, quality, and subject-matter content of photographs 


a, 


published in daily newspapers to picture school activities. 
and to determine those procedures practiced by news- : 
papers and schools in certain communities that seemed to 
result in the most effective newspaper picture coverage of 
school activities. 


Procedures: An analysis was made of the picture content 
of each issue of 12 daily newspapers published during a 
10-month period in order to determine the quantity and 
subject-matter content of photographs dealing with schoo] 
activities. Reliable criteria were established and validate 
for use as a standard of evaluation of the quality of photo- 
graphs found in this analysis of newspaper content. Per. 
sonal interviews were then conducted by the author with 





. the editors of the newspapers studied and with school ad- 


ministrators in each of the 12 communities where these 
newspapers were published. 


Conclusions: The major conclusions of this study include: 





(1) Newspapers fail to publish photographs that illustrate 
effectively a wide range of school activities, and thus they 
do not provide their readers with accurate pictures of the 
public school program. (2) Although newspapers do pub- 
lish photographs of school activities, there is a great vari- 
ation among individual newspapers as to the quality, quan- 
tity, and content of such photographs published during the 
school year. (3) A majority of newspaper photographs of 
school activities are pictures of high school pupils who 
are most frequently pictured as members of an athletic 
team or as graduating seniors. (4) The quality of news- 
paper photographs of school activities tends to increase 
with the size of the newspaper and with the number of such 
pictures it publishes. In general the mean quality of such 
photographs is somewhat lower than standards established 
in this study for newspaper photographs of this type. (5) 
Newspaper editors and public school superintendents give 
little thought and attention to photographs as a medium for 
conveying information about the public schools to news- 
paper readers. (6) There is almost no coordination and 
very little mutual understanding between schools and news: 
papers regarding the publication of school photographs in 
newspapers. (7) There is more mutual understanding be- 
tween the school and the newspaper regarding the publica- 
tion of school photographs in those communities where 
both editors and superintendents express the highest in- 
terest in school photographs. Newspapers in such com- 
munities consistently publish a relatively larger number 
of school photographs covering a wider range of school 
activities. 


Recommendations: (1) There is a need for further re- 








search in several areas closely related to this study: (a) 
What are the effects of newspaper photographs on the 
behavior of newspaper readers? (b) What kinds of photo- 
graphs are most effective in achieving various objectives 
of a school public relations program? (c) What kinds of 
procedures might be established in controlled situations 
to provide newspapers with photographs of school activi- 
ties and what, if any, are the results of such procedures’ 
(2) School systems and newspapers should each examine 
their procedures and objectives in relation to photographs 
of public school activities and this relationship should 
known and understood by all staff members of both instl- 
tutions. This would seem to be an important initial step 
in creating a mutual understanding of this problem. 
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(3) Teachers and school administrators should be made 
more aware of the-importance of good newspaper photo- 
raphs as a medium of interpreting the schools to the pub- 
lic. (4) Students preparing themselves to become school 
administrators or classroom teachers should be involved 
ina curriculum that will make them fully aware of the role 
of the newspaper in society. (5) Students of journalism 
should receive a comprehensive appreciation of the school 
as a source of news and feature material for the news- 
paper. (6) Newspaper editors and reporters need to de- 
velop a broader understanding of the school program and 
its objectives. They need to see the school year, not as a 
series of seasonal extra-curricular activities, but as the 
continuing activity of a public institution where tax money 
is used to teach their future customers to read. Few news- 
paper photographs have more reader-appeal than pictures 
of children, and the schools represent the greatest con- 
centration of children in any community. Some of the 
recommendations already mentioned will make it possible 
for editors to work more effectively with the schools for 
what will obviously be to their mutual advantage -- better 
newspapers and better schools. 
252 pages. $3.25. Mic 56-2904 


PUPIL PROGRESS: A PROBLEM OF ELEMENTARY 
SCHOOL PRINCIPALS IN SOUTH CAROLINA 


(Publication No. 17,781) 


Sylvia Poole Swinton, Ed.D. 
Indiana University, 1956 


Chairman: Ruth G, Strickland 
The Problem 


This problem was undertaken to investigate an aspect 
of the extent to which elementary schools in South Carolina 
are adjusting to the concept of education as growth. The 
following objectives were involved: (1) to determine the 
age-grade status of a group of elementary school pupils in 
South Carolina in order to determine the number of pupils 
who are under-age, normal age, and over-age for the 
grades in which they were enrolled; (2) to determine what 
factors, according to teachers, are responsible for devi- 
ations from normal progress; and (3) to compare the age- 
grade status of students in the present study with compar- 
able data from similar studies. 


Procedure 


Age-grade progress charts and open-end question- 
naires were used to collect data on 31,985 pupils in 264 
elementary schools located in 13 counties throughout 
South Carolina for the school year 1953-54. Principals 
were asked to list three or more outstanding reasons why 
pupils were over-age for the grades in which they were 
‘nrolled. Supervisors distributed, supervised, and col- 
lected the data sheets. Data sheets returned from 264 
schools were combined into tables and figures in order to 
analyze the age-grade status of the total group and the 
boys and girls separately. Eight hundred thirty-five rea- 
sons for retardation reported by principals were cate- 
borized under 26 headings. 





Summary of Findings and Conclusions 


Some. significant findings and conclusions resulting 
from the study were: 

1. The 31,985 pupils ranged in age from five to nine- 
teen years. | 

2. Underageness existed to the extent of two per cent, 
normalageness 55 per cent and overageness 43 per cent. 

3. The largest per cent of normal age pupils was found 
in grade one (75%). There was a decrease in grade two 
(62%), which continued to a low of 42 per cent in grade five. 
Grade six rose to 45 per cent and grades seven and eight 
had percentages of 40 and 45 respectively. 

4. The five pupils who were retarded eight or more 
years were found in the first five grades. | 

5. Twenty-two per cent of the pupils were retarded 
one year; 11.61 per cent two years; 5.62 per cent three 
years; 2.99 per cent four years; and 1.16 per cent five or 
more years. 

6. The age-grade tabulations showed the heterogeneity 
in ages of pupils in the same grade. 

7. Evidence of high pupil mortality was shown by the 
progressive decrease in grade enrollment. 

8. Principals were in general agreement that the 
causes of retardation were: a) poor attendance; b) physi- 
cal condition; c) late entrance; d) economic conditions; 

e) poor scholastic ability; f) failure to make grade re- 
quirement; g) lack of interest; h) lack of transportation; 

i) low mentality; j) moving about; k) home environment; 

1) previous preparation of pupil; m) parental neglect; 

n) dropped out; o) lack of textbooks; p) lack of teaching 
aids and facilities; q) emotional problems; r) school study 
habits; s) immaturity; t) promotion policy; u) over- 
crowded classes; v) home study habits; w) malnutrition; 
x) inadequate teacher preparation; y) split session; and 

z) early entrance. . | 

9. The previous inaccessibility of educational facilities 
is probably responsible for the late entrance of many 
children, the poor attendance and the consequent overage- 
ness. 

10. A special curriculum is needed to meet the needs of 
the over-age pupils in the lower grades as they are as- 
signed to consolidated schools. : 

11. Comparison of the findings in the present study with 
earlier studies of Negro education which included South 
Carolina schools for Negroes show that retardation has 
improved during the past twenty years. 

117 pages. $1.50. Mic 56-2905 


A STUDY OF SCHOOL FINANCE AND 
SCHOOL HOUSING PROBLEMS OF AN EXPANDING 
CITY UNIFIED SCHOOL DISTRICT 


(Publication No. 17,704) 


Robert Austin Webber, Jr., Ed.D. 
Stanford University, 1956 


INTRODUCTION 


The administration of a school district is concerned 
with the formulation of policies and their execution. In 
order to formulate policies, the administrator must base 
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his decisions in light of available local evidence and ac- 
cepted authorities in the field, but finally upon his own 
carefully evolved values which he constantly is reviewing 
and revising. To keep himself fully informed of his dis- 
trict’s problems, the administrator must continuously con- 
duct administrative studies to appraise the status of his 
district, identify current problems and their extent, and 
explore future possibilities. This study is typical of those 
with which every school administrator must be familiar 
and use continuously in order to administer his school dis- 
trict successfully. 


BACKGROUND OF THE STUDY 


School finance and school building problems are among 
the most pressing issues confronting the schools of the 
' country today. These problems have become prevalent due 
to the unprecedented increase in population since 1940. 

The Fresno City Unified School District, like most ur- 
ban school districts, has experienced a steadily increasing 
school population. This growth has been caused primarily 
by three main factors: in-migration, high birth rate, and 
an ambitious annexation program brought about by the 
growth in the City of Fresno and its suburban area. 

The present financial status (1955-56) of the district 
appears to be excellent. The question is: Will the district 
be able to cope with the many future problems within the 
next ten years? 


PURPOSE OF THE STUDY 


It is the purpose of this investigation to determine in- 
sofar as possible the extent of the Fresno City Unified 
School District’s growth and expansion problems as they 
may affect present and projected needs, and as they may 
affect the school finance and school housing needs of the 
district. The data were gathered and analyzed with the 
purpose of obtaining answers at least to questions pertain- 
ing to status and utilization of school facilities, population 
trends, annexations and their effect, financial problems, 
location of future schools and possible costs, attendance 
areas, the educational program and other related areas. 


PROCEDURE OF THE INVESTIGATION 


The pertinent data of this investigation were gathered 
through the following means: 


Examination of school district records, procedures, 
and facilities. 


Conferences with members of city, county and state 
offices and bureaus and other related agencies. 


Examination of records of these offices. 
Literature in the field relative to the areas of concern. 


Meetings with the superintendent and other district 
administrative personnel. 


. Consultation with Stanford professors. 


The method employed was not intended to provide 
decisions but rather to provide evidence from which 
decisions could be made to assist in solving potential 
problems. 





FINDINGS OF THE STUDY 
The more pertinent findings of the study are: 


1, The status of present school facilities were found to 
be very good in view of the extreme expansion program 
since 1947. However, a small percentage of classrooms 
were found to be unsatisfactory and should be replaced, 


2. Marked variations in utilization of special and aca- 
demic classrooms were found in junior and senior high 
schools. 


3. The population trends of the district follow closely the 
trends of the state as a whole. The projection of school 
enrollments ranged between 45,875 and 54,710 by 1964-65 


.depending on the extent of annexations. 


4. Additional school facilities will be needed on all levels — 
with the most pressing needs progressively lying in the 
junior and senior high schools and the junior college. The 
estimated cost of such facilities ranges between 
$21,479,000.00 and $25,579,000.00 based on current values, 


5. The school district was found to be in an excellent 
financial condition to confront its continued expansion pro- 
gram through 1964-65. 


6. The maintenance and improvement of the current edu- 
cational program is dependent upon careful administration 
of operational funds and a continuous building program 
through 1964-65. 


7. The rapidly increasing secondary school population 
will have a direct impact on the financial structure of the 
district. 


8. The annexation of heavily taxed surrounding school 
districts will materially affect the need for construction of 
secondary school facilities. 


9. Probable locations of future schools were ascertained, 


10. The junior college will have an acute effect on the 
financial condition of the district. 


In addition to the findings listed, the study has shed 
light on many areas in which policy formulation may be 
considered. 333 pages. $4.30. Mic 56-2906 


AN EXAMINATION OF INDIANA 
SCHOOL HOLDING CORPORATIONS 


(Publication No. 17,785) 


Philip Clark Wells, Ed.D. 
Indiana University, 1956 


Chairman: August W. Eberle 


The Indiana General Assembly has provided several 
ways for local school corporations to raise funds for 
school building purposes. This study is an examination 
of one of these ways, the Indiana School Holding Corpora 
tion method. 

The major portion of this study was limited to the ¢* 
amination of the holding corporations which, formed unde! 
the 1947 Indiana School Holding Corporation Act, as 
amended, had completed their bond sales prior to 
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January 1, 1955. As nearly as it could be ascertained, 66 
holding corporations had sold bonds prior to this date. A 
questionnaire was delivered to each of these corporations. 
forty-three of the questionnaires were returned; however, 
since some Of the information was secured from other 
sources, some phases of the study include almost all of 

the holding corporations. : 

To superintendents in counties needing new buildings 
there was distributed another one-page questionnaire, 
asking why holding corporations had not been formed in 
their districts. Also a one-page letter was sent to forty- 
seven state superintendents of schools, requesting infor- 
mation concerning holding corporations in their states. 

Indiana and Kentucky are the only two states having 
debt limitations as low as two per cent of assessed valu- 
ation. Many states assess taxable property at a much 
higher rate than does Indiana. Holding corporation plans 
of financing public school buildings have been employed at 
both the local and state levels. The establishment of state 
authorities, state level lease-rental or holding corporation 
plans, is a relatively new procedure, but lease-rental plans 
at the local level have been established for several years. 

Replies to the questionnaire revealed that the holding 
corporation method was the only way for the school cor- 
porations to meet their immediate building needs. School 
officials and citizens’ committees were the driving forces 
behind the formation of most of the holding corporations. 
Public meetings were listed as the best public relations 
technique. Only nine school corporations reported that 
professional educational surveys were conducted to deter- 
mine the educational need. Two thirds of the replies indi- 
cated that the holding corporation officials worked very 
closely with school officials. Every reply stated that it 
was important that school officials and holding corporation 
officials work in close agreement and harmony. Replies 
also indicated that school officials should be given more 
authority in planning the building. The average length of 
time required for completing school building projects by 
holding corporations was 26.6 months. For improving the 
holding corporation law it was suggested by school offi- 
cials that costs be reduced and restrictions liberalized. 
Suggestions for new legislation emphasized that the state 
assume more responsibility for school buildings; several 
suggested federal aid. The average amount to be paid back 
by school corporations in lease-rental payments was 58.64 


s per cent above the initial capital outlay. Holding corpora- 
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tion financing is costlier than other methods due to prior 
interest that has to be paid, higher interest rates on bonds, 
and the added expense of establishing and maintaining the 
corporation. There seems to be no single local factor in- 
fluencing interest rates on holding corporation bonds. 

It is recommended that the debt limitation be raised, 
the taxable property be assessed at a higher rate, and that 
the state assume more responsibility for school capital 
outlay. Indiana school corporations should exhaust every 
other means of financing before considering the holding 
Corporation method. 179 pages. $2.35 Mic 56-2907 
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LEADERSHIP CHARACTERISTICS IN 
AMERICAN SCHOOL ADMINISTRATION 


(Publication No. 17,371) 


Robert Claude Wright, Ph.D. | 
The University of Nebraska, 1956 
Adviser: Leslie L. Chisholm 
American education needs leaders to contend with the 
crisis brought about by large enrollments, recent attacks, 
and communism. The purpose of this study is to identify 
those characteristics of leadership common to the most 
important school administrators in America today. 
Members of a jury of individuals holding prominent po- 
sitions in school administration, in every state and in each 
phase of the field, were requested to nominate school ad- 
ministrators of national prominence whom they considered 
most important in terms of accomplishment and contribu- 
tion to American education. The nine school administra- 
tors named most often were chosen for study. Listed al- 
phabetically, they are: 


Walter D. Cocking, Editor, The School Executive, 
New York City 


Finis E. Engleman, State Commissioner of Education, 
Hartford, Connecticut 


Henry H. Hill, President, George Peabody College for 
Teachers, Nashville, Tennessee 


Herold C. Hunt, Eliot Professor of Education, Harvard 
University, Cambridge, Massachusetts 


William Jansen, Superintendent of Schools, New York 
City 


Paul R. Mort, Professor of Education, Columbia Uni- 
versity, New York City 


Kenneth E. Oberholtzer, Superintendent of Schools, 
Denver, Colorado 


Pearl A. Wanamaker, State Superintendent of Public 
Instruction, Olympia, Washington 


Benjamin C. Willis, General Superintendent of Schools, 
Chicago, Dlinois 


A qualitative biographical study of these school admin- 
istrators, written largely on the basis of tape-recorded 
personal interviews with each during the summer of 1955, 
resulted in thirty-two major conclusions. Following is a 
summary of those conclusions in terms of family, educa- 
tion, experience, and personality. 

Family. Influenced greatly by early family life, school 
administrators are likely to succeed if they come from a 
simple, hardworking, religious family in which education 
is considered important. 

Education. High scholastic achievement in public 
school and in college is an important factor contributing to 
success in school administration. Extra-curricular ac- 
tivities and work experiences during schooling are helpful. 
However, the choice of undergraduate major and minor 
fields has little bearing upon the success of the school ad- 
ministrator. Graduate work has most value when it comes 
after or along with teaching experience, and it should lead 
to a doctoral degree if a career in school administration 
is planned. 
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Experience, Teaching experience is essential for the 
school administrator. The city superintendency is the 
fundamental proving ground for the school administrator, 
and the most important single technique to assure success 
as a superintendent is the development of community par- 
ticipation in school affairs. This participation can be de- 
veloped by maintaining good press relations, taking part 
in community affairs, making many public speeches to in- 
terpret the schools, and devoting long hours to the job. To 
be successful, a city superintendent must be recognized 
by the board of education as the administrative head of the 
schools, and he must make changes slowly, with the co- 
operation of faculty, students, and parents. Community 
support is the best defense against attacks on the public 
schools. Although a large-city superintendency is one of 
the most challenging jobs in America today, it offers great 
personal rewards to the individual through service to 
humanity. 

Personality. To be successful, a school administrator 
must find a way to work harmoniously with people. Friend- 
liness, self-confidence, and a sense of humor are assets. 
Desirable ends in school administration can be achieved by 
individuals having widely different personalities and be- 
havior characteristics. Successful school administrators 
are essentially optimistic, having faith in a divine being 
and in the basic good of the individual. 

310 pages. $4.00. Mic 56-2908 
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A COMPARATIVE STUDY OF THE ADULT 
EDUCATION ACTIVITIES OF WOMEN’S BUSINESS 
AND PROFESSIONAL GROUPS IN NEW YORK CITY 


(Publication No. 17,641) 


Claire Corbin, Ph.D. 
New York University, 1956 


Because of the paucity of empirical studies covering 
the field, this pioneering investigation was undertaken to 
determine, analyze, compare and evaluate the educational 
activities of all New York City women’s business and pro- 
fessional groups from whom usable data could be secured, 
and to develop their philosophical implications. 

Data were collected by field research, utilizing depth 
interviews with responsible officers, structured around a 
comprehensive written questionnaire as a framework of 
reference. To facilitate comparative analysis, the forty- 
two organizations were classified into four logical cate- 
gories, based upon nature of objectives, as follows: “busi- 
ness”, “professional”, “service” and “cultural”. The 


principal analytical technique employed was tabular cross- | 


classification, supplemented by occasional graphic presen- 
tation. The basic evaluation instrument was a rating scale, 
utilizing a four-point set of indices to indicate gradations 
in performance. 

Most of the professional organizations studied were 
founded and began their educational activities in the period 
extending from World War I to the present. They estab- 
lished certain basic educational objectives from their in- 





ception and consistently adhered to them throughout the 
years. The historical development of programs and 
methods to implement these objectives falls into three 
distinct periods: Early (1886-1915), Middle (1916-1940), 
and Late (1941-1955). Each succeeding period, although 
shorter in time, was marked by the accelerated expansion 
of the range of program types and methods adopted by both 
new and existent organizations. 

The typical organization is an unincorporated group, 
affiliated with some form of headquarters organization, 
generally national in scope (although it originated inde- 
pendently), does not have an office or paid staff, but usually 
publishes a newsletter or bulletin, and occasionally, a 
magazine, as well. 

Analysis of the current educational activities of these 
groups in terms of objectives, programs, and methodology 
indicates many areas of concurrence as well as difference 
among the four major types of organizations. When these 
activities are appraised in terms of evaluative criteria 
specifically developed for this purpose, consistent ratings 
of effectiveness ranging between “fair” and “good” emerge, 
regardless of basic type of organization. Out of a potential 
score of 100, these groups uniformly average between 65 
and 67 per cent, indicating extensive opportunities for im- 
provement in actual practice if philosophical ideals are to 
be more closely approximated, both in goals and in oper- 
ations. 

Thus, their actual objectives fall considerably short of 
the comprehensiveness of goals stressed in the basic phi- 
losophy formulated specifically for the educational activi- 
ties of these groups, and which emphasizes a balance of 
ends: vocational, cultural, and community action. Although 
some types of groups come closer to this balance than 
others, a general and substantial broadening of basic goals 
is clearly implied. 

Similar differences between actual practice and norma- 
tive ideal appear in varying degree as between basic types 
of organizations, within the various facets of the corollary 
working philosophy, dealing with operations rather than 
goals. Thus, extensive opportunities exist to broaden the 
range of program types, methods, and materials, especially 
those emphasizing a more active role of participants. 
Similarly, clear implications exist for greater consider- 
ation of objectives in planning, for more continuous, full- 
time paid staffs, for centralized facilities and equipment, 
for greater use of outside organizations and people to con- 
duct educational programs, for a wider range of publica- 
tions and reports, for a broader range of methods and 
criteria for program evaluation, as well as for a greater 
sharing by participants in the evaluative process. 

Although improvement may be impeded because most 
groups do not realize that virtually everything they do is 
educational, whether so labeled or not, these philosophical 
implications nevertheless indicate the direction in which 
educational practices should move to approximate philo- 
sophical ideals. 538 pages. $6.85. Mic 56-290 
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EDUCATION, HISTORY 


A HISTORY OF SUMMER PUBLIC SCHOOLS IN 
THE UNITED STATES FROM 1900 TO 1953 


(Publication No. 17,642) 


William John Fitzpatrick, Ph.D. 
New York University, 1956 


Chairman: Associate Professor William W. Brickman 


The expansion of public elementary and high school 
summer programs in the United States is related to the 
development of the American educational system since 
Colonial days. Summer school programs were set up in 
response to the needs arising out of the industrial revolu- 
tion, urbanization, juvenile delinquency, immigration, and 
increased enrollments. 

_ «In the post-Civil-War era, the summer schools were 
popular in the cities where social problems were manifold 
due to the large concentrations of population. The urban 
areas, moreover, posséssed the taxable wealth needed to 

- carry forth a summer school plan. These conditions led 
to the establishment of the vacation school by social organ- 
izations under the auspices of church, civic, or women’s 
clubs. These vacation schools proposed to decrease juve- 
nile delinquency by taking the children off the streets, 
thereby substituting a positive program of recreation in 
the schools. However, lack of funds forced these private 
organizations to seek public support. This eventually 
brought public operation of the summer schools by the 
local public educational authorities. 

Public administration of the summer schools brought 
about increased emphasis on remedial work for students 
who had failed during the regular school year. That trend 
continues to play the dominant role in the public summer 
school. However, the advantages of remedial work during 
the summer influenced others to believe that students 
might also wish to accelerate their progress through the 
grades by attendance at summer school. When the number 
of students attending the summer session for accelerated 
progress seemed to indicate the success of the program, 
there arose a question whether schools should be open all 
year, 

The idea of an all-year school on a quarter plan be- 
came a reality. This plan for full utilization of the school 
plant operated for many years in Newark, New Jersey, and 
Nashville, Tennessee. Through the all-year school sched- 
ule pupils volunteered or were compelled, as the school 
district specified, to attend the summer quarter of school, 
which had the same academic status as the other three 
quarters of the school year. By summer attendance, the 
pupil would advance his progress through the grades, if he 
went to school during the other three quarters of that 
School year. The plan might also increase school capacity, 
ifa summer student did not attend during one of the other 
quarters. Nevertheless, the all-year school on the quarter 
plan received much adverse criticism. 

The career-teacher plan for the enrichment of curric- 
ula and the advancement of the educational profession has 
made noteworthy progress. In summer, teachers partici- 
pate in curriculum research, program planning, university 
Study, educational trips, and teaching assignments in a 
Program of teacher and student-enrichment activities. 
Another scheduled activity might be camping for young 
People in the community. 
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The history of summer public-schools in the United 
States was influenced by the rise of cities, as well as by 
life on the frontier. New immigrants found the summer 
school helped them in their efforts toward Americaniza- 
tion. Some suburban areas have found that the year-round 
program of enrichment best meets the needs of their com- 
munities. Special programs for the underprivileged or 
handicapped are operated during the summer. As long as 
some public schools close during the summer, there will 
be the question by practical Americans regarding the full 
utilization of school facilities to extend knowledge for 
aesthetic and utilitarian progress... The history of the sum- 


mer schools will'serve as ‘a guide and assist in developing 


an all-year program. 260: pages, $3.35. Mic 56-2910 


THE FREEDOM OF TEACHERS IN 
NEW YORK CITY’S PUBLIC ELEMENTARY AND 
SECONDARY SCHOOLS FROM 1932 TO 1952 


(Publication No. 17,646) 


Sidney C. Gould, Ph.D. 
New York University, 1956 


This study is based on the concept that academic free- 
dom for the public elementary and high school teacher is 
vital to the educational process. The New York City public 
school system was investigated during the critical 1932- 
1951 period. Topics in this study include the following: 
The Loyalty of Teachers, Race and Religion, Textbooks 
and the School Library, Curriculum, Freedom of Expres- 
sion by Teachers’ Organizations and by Teachers, Cases 
Involving the Freedom of Teachers, Union Membership, 
The Supervisor as a Factor in the Teacher’s Freedom. 


Conclusions 





1. The New York City Board of Education, despite con- 
tinual pressures, did not conduct a massive witch-hunt 
aimed at “subversive” school teachers from 1932-1951. 
Only when pressures became overwhelming did the board. 
move, and then with full regard for teachers’ rights under 
the tenure laws. In all, thirteen teachers, out of more 
than 36,000, were dismissed: four in 1941-1942, after the 
Rapp-Coudert Committee disclosures, and nine, in 1950- 
1951, following the passage of the Feinberg Law. 

2. There have been a number of controversies in the 
areas of religion and race. However, incidents reported 
have been the exception rather than the rule. No evidence 
of discrimination by the education authorities against 
Jewish and Negro teachers could be found. The Board of 
Education makes the strongest efforts to promote religious 
and racial tolerance. 

3. Religious groups have apparently been able to cause 
the public schools to adjust their programs to provide for 
religious training. In 1941, the New York City school sys- 
tem introduced the released time program. In 1951, the 
Board of Regents recommended that the oath of allegiance 
be joined with a prayer to God at the commencement of the 
school day. As the result of objections, the fourth stanza 
of America was substituted for the prayer. 

4. There has been a comparative lack of controversy 
over the choice of texts adopted by the New York City 
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school system. Where protests have occurred, the Board 
of Education has been responsive to criticism. Allegedly 
anti-Semitic, anti- Negro and anti-Catholic works have 
been removed from the approved lists. The Nation was 
banned because of a series of allegedly anti-Catholic arti- 
cles by Paul Blanshard. 

5. The New York City Board of Education has been sub- 
ject to community pressures, the control of the Legislature 
and the State Education Department in curriculum matters. 
Pressures brought by religious groups has resulted in 
minor curriculum changes. By and large, the board main- 
tains a liberal orientation toward curriculum matters. Its 
remarkable curriculum bulletin, Strengthening Democracy, 
has aided in emphasizing the importance of the democratic 
process. Extremist and isolationist groups have been un- 
able to force the board to reverse its policy of support for 
the United Nations. 

6. New York City teachers have been free to organize 
and join associations of their own choosing, both labor and 
non-labor. These organizations have expressed themselves 
practically as they pleased. They have published periodi- 
cals, brought court actions, lobbied in the State Capitol and 
sponsored demonstrations before Board of Education head- 
quarters and City Hall. The board’s banning of the Teach- 
ers Union does not indicate a labor bias. 

7. There have been few instances reported in which 
teachers have been punished for differing with the school 
principal on political or social issues, or for union ac- 
tivity. The paucity of such reports, however, may point to 
a greater degree of freedom than actually exists. State- 
ments made by teacher leaders and classroom teachers 
point to fear of supervisors that might result in harass- 
ment or hinder promotion as the most important reason 
for desiring to conform. 











648 pages. $8.20. Mic 56-2911 


PIONEER AMERICAN TEACHERS 
AND PHILIPPINE EDUCATION 


(Publication No. 17,726) 


Amparo Santamaria Lardizabal, Ph.D. 
Stanford University, 1956 


Purpose: This study has a four-fold purpose: (1) to 
trace the role the pioneer American teachers (Thomasites) 
played in establishing universal public education in the 
Philippines, (2) to show how they solved the problems and 
difficulties they encountered, (3) to describe how they in- 
fluenced Philippine life and education, and (4) to identify 
the traits of character and the operations that made them 
successful. 

Significance: With the United States engaged exten- 
sively in giving assistance to educational activities in other 
countries, the findings of this study may be useful to 
American teachers who teach in other cultures. Present 
and prospective teachers may also derive some inspiration 
and guidance from the experiences of these American edu- 
cational pioneers in the Philippines. 

Sources and Procedures: Materials for this disserta- 
tion have been drawn from Reports of the Philippine Com- 
mission, Reports of the Governor-General of the Philippine 
Islands, Reports of the Commissioner of Education, Re- 

















ports of the Director of Education, and other public docy- 
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ments; from books, magazine articles, newspapers, let- 
ters, and diaries; from interviews and correspondence 
with surviving Thomasites and also with Filipinos who 
were once their students. From the information gathereg 
has evolved the story of the establishment of the public 
school system in the Philippines by the Thomasites, its 
growth from 1900-1916, and the influences of the American 
teachers on Philippine life and education. 

Summary: The Thomasites played varied roles in the 
establishment of public education in the Philippines. In 
addition to the teaching role, they assumed the roles of 
school supervisor and superintendent. They also acted as 
health officers, “ambassadors,” public relations officers 
and performed other community activities. They encoun- 


tered many problems and difficulties which they solved 


largely through resourceful means. The early American 
teachers influenced many phases of Philippine culture, 
particularly health, economic, social life, politics and goy- 
ernment, and education. The Thomasites succeeded be- 
cause they engaged not only in educational activities, but 
also in community activities. Moreover, they possessed 
such traits as friendliness, kindness, patience, and good 
humor. By and large, their greatest achievement consisted 
in laying the foundation of free public schools in the 
Philippines. 

Recommendations: In order to validate the procedures 
of the Thomasites, a similar study might be conducted with 
American civilian and Army personnel who were in the 
Philippines during the same period. Other investigations 
that might be taken up are: (1) Acculturation techniques 
used by the American teachers, (2) Existing elements of 
Philippine culture utilized by the Thomasites, (3) A com- 
parison of the American teacher’s role in the 1900’s and 
the Filipino teacher’s role today, (4) A comparison of the 
acculturation of primitive and civilized tribes, (5) the 
comparative educability of Christian, Mohammedan, and 
Pagan tribes, and (6) A comparison of American colonial 
policy with the policy of other nations. 

345 pages. $4.45. Mic 56-2912 
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STUDY OF PROGRAMS OF RECREATION IN 
SELECTED INSTITUTIONS OF HIGHER LEARNING 
IN NORTH, CENTRAL, AND SOUTH AMERICA 


(Publication No. 18,543) 


John Marvin Kelsey, Ph.D. 
State University of Iowa, 1956 


Chairman: Associate Professor Louis E. Alley 


The purpose of this study was to survey and to analyz 
the programs of recreation for the students, the faculty, 
and the non-faculty employees in selected institutions of 
higher learning in North, Central, and South America. 

Data for the study were obtained by means of question 
naires sent to the selected institutions. Responses weré 
received from 80 institutions in the United States, 
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7 institutions in Canada, 3 institutions in Central America, 
and 3 institutions in South America. The responses were 
analyzed in terms of five aspects of programs of recrea- 
tion: Organization and administration, leadership person- 
nel, programs of activities, facilities and equipment, and 
finances. 

The findings for the recreation programs for the stu- 
dents in the institutions in the United States were compared 
with the findings reported by A. S. Daniels in a national 
survey conducted at the University of Dlinois in 1940 and 
with the findings reported by Alex D. Aloia in a disserta- 
tion completed at the University of Southern California in 
1950. 

On the basis of the analysis the following findings about 
the programs of recreation of the institutions included in 
the study are presented. 

Recreation programs for the students are found in al- 
most all the institutions; for the faculty, in a majority of 
the institutions; and for the nonfaculty employees, in few 
institutions. 

Central plans for the administration of recreation pro- 
grams for the students exist in a majority of the institu- 
tions. In almost half of the institutions of Canada and of 
the United States the administrators of the central plans 
are the directors of physical education and the directors 
of intramural activities. 

About two thirds of the students in the institutions of 
Canada and slightly more than one half of the students in 
the institutions of Central and South America and of the 
United States participate in the recreation programs. In 
all the institutions lack of finances for recreation pro- 
grams is a reason often given for nonparticipation in rec- 
reation programs, 

In almost half of the institutions the recreation leaders 
are elected and appointed students and appointed faculty 
members. 

A more diversified program of activities is offered by 
the institutions of the United States than by the institutions 
of Canada and of Central and South America. 

In all the institutions the means considered most effec- 
tive for promoting recreation are campus newspapers and 
bulletin boards. 

Surveys of recreation interests are more commonly 
conducted in the institutions of North America than in the 
institutions of Central and South America. 

In all the institutions many facilities are made available 
for recreational use; and many community- or privately- 
owned facilities are utilized in the recreation programs. 
The community- or privately-owned outing facilities 
utilized in the recreation programs exceed the institution- 
owned outing facilities. + 

Student clubs or student unions exist in most of the in- 
stitutions; in the institutions of Canada, faculty clubs and 
lounges are more common than in the institutions of the 
United States and of Central and South America. 

Separate budgets for the student recreation programs 
exist in about one half of the institutions. In those institu- 
tions without separate budgets for recreation programs 
for the students the programs are generally financed with 
funds provided by the departments of physical education, 
the departments of student activities, the departments of 
intramural activities, and (in North America only) the de- 
partments of intercollegiate athletics. 

On the basis of this study it would appear that most in- 
stitutions of higher learning make some provisions for the 





recreational welfare of the students and the faculty, but 
that few institutions of higher learning make similar pro- 
visions for the nonfaculty employees. 


215 pages. $2.80. Mic 56-2913 


AN OBJECTIVE METHOD OF EVALUATING 
THREE SWIMMING STROKES 


(Publication No. 17,130) 


Emelia- Louise Jepson Kilby, Ph.D. 
University of Washington, 1956 


Supervisor: Dr. August Dvorak 


The purpose of this study was to develop an objective 
method for grading the elementary back, side, and breast 
strokes. The hypothesis was that the number of strokes 
required to swim a given distance would be a valid meas- 
ure of swimming ability if the buoyancy of the swimmer 
were taken into consideration. 

The investigation was concerned with developing a 
grading technique which was practical for class use. A 
buoyancy test and stroke count test which could be easily 
administered, without using elaborate equipment, were 
considered essential to this purpose. 

This study was limited to women students enrolled in 
intermediate and advanced swimming classes at the Uni- 
versity of Washington during Autumn quarter 1955. Data 
on the elementary back and side strokes were gathered at 
the intermediate and advanced levels; the breast stroke 
was limited to the advanced level. | 

The buoyancy test used was a simplification of the ver- 
tical rise test, suggested by Cureton.’ A stroke count test 
permitting a simple, stationary start was devised. Scor- 
ing by the actual number of strokes or the number of 
strokes plus performance errors was possible. A twenty 
point rating scale, based on relaxation, rhythm, power, 
and form, was developed. A more general ten point scale 
was used as an additional criterion. 

To determine the validity of the stroke count test, 
scores given by three judges, using both scales, were cor- 
related with the following scores made on the stroke count 
tests: 


1 stroke count raw score 
a without errors 
b with errors added 


2 stroke count scale score, adjusted to buoyancy 
classification 
a without errors 
b with errors subtracted 


A coefficient of .87+.172 for the predicted reliability 
of the second through the fifth trials of the buoyancy test 
indicated its reliability as a measuring instrument. The 
nature of the test was believed to be indicative of its 
validity. 

Reliability of the judges’ rating when the scores on the 
twenty point scale were correlated with the corresponding 
scores from the ten point scale was found to be .80+.102. 
The agreement between judges, determined for both scales, 
was considered adequate. Coefficients ranged from 
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.07+.339 to .79+.184, with only one coefficient below .64. 
Validity of the rating scale was dependent upon its con- 
struction and the judges’ experience. 

Slightly higher reliability coefficients for the stroke 
count test were noted when performance errors were not 
considered. Coefficients, for all strokes both with and 
without performance errors, ranged from .71+.378 to .80+ 
.291, indicating that swimmers utilized approximately the 
same number of strokes to swim twenty-five yards on two 
successive tests. 

Errors in periormance were found to be more impor- 
tant to the validity of the stroke count test than to its re- 
liability. On the intermediate level, validity for the ele- 
mentary back and side strokes was greatly increased by 
considering errors. Coefficients of .24+.849 and .38+.809, 
respectively, were raised to .41+.750 and .65+.545 by con- 
sidering errors. No increase was found by considering 
buoyancy. 

In general, the stroke count test appeared to be more 
valid at the advanced level than at the intermediate level. 
Coefficients for advanced swimmers ranged from .68+.741 
to .78+.540, with only one below .70. Neither buoyancy nor 
performance errors were found to be important in raising 
the validity of the elementary back and side stroke tests at 
this level. Coefficients for the breast stroke were found 
to be higher when errors were considered. 

Results indicated that the stroke count test was valid as 
one measure of swimming ability and that a consideration 
of buoyancy did not affect its validity. 

100 pages. $1.50. Mic 56-2914 


1, Thomas Kirk Cureton, Warfare Aquatics (Champaign, 
Illinois: Stipes Publishing Co., 1943), p. 84. 





SELECTED PRINCIPLES FOR THE 
ADMINISTRATION OF SECONDARY 
SCHOOL WINTER SPORTS PROGRAMS 


(Publication No. 18,027) 


George Henry Krablin, Ed.D. 
Syracuse University, 1956 


The purpose of this study is to discover and define 
principles of organization and administration which will 
guide secondary school winter sports programs and assure 
their proper development as contributing aspects of the 
total educational offering of the school. 

A series of selected physical education administration 
textbooks was analyzed for statements of principle. These 
statements were synthesized into major principles and 
then checked for inclusion in a series of selected general 
educational administration textbooks. 

Those principles receiving support in three out of four 
works were then submitted to a jury of experienced ad- 
ministrators from the fields of education in general, physi- 
cal education, and winter sports. This nationwide, three 
part jury gave strong support to the selected principles as 
having practical value in each of the three fields. 

The professional literature and other sources are 
drawn upon for specific winter sports examples and inter- 
pretations of each principle. 

Fifty-two administrative principles are defined and 
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supported by this study and are thus the specific conclu- 
sions of this study. 

The following general conclusions are also warranted 
as the result of this work. 

Outdoor winter sports activities offer many excellent 
opportunities for achieving basic educational goals and 
objectives. 

Many secondary schools could improve their physical 
education programs by incorporating winter sports activi- 
ties within these programs. 

School authorities should devise more effective methods 
of developing and implementing winter sports programs, 

Teacher preparation institutions need to provide more 
trained personnel to properly guide secondary school 
winter sports programs. 

The principles defined in this study should be used as 
guides for action in the development of school winter 
sports programs. 227 pages. $2.95. Mic 56-2915... ; 


CHRONOLOGY OF CHANGES IN COLLEGE 
WRESTLING RULES 1921 TO 1956 


(Publication No. 18,560) 


Dale Oren Thomas, Ph.D. 
State University of Iowa, 1956 


Chairman: Associate Professor Frank D. Sills 


The purpose of this study was to analyze the changes in 
college wrestling rules from 1921 to 1956. The 1921 rules 
were selected as the starting point because the National 
Collegiate Athletic Association adopted the first official 
set of rules for wrestling in December 1920. 

The study was undertaken in order to (1) present the 
patterns of change, during the thirty-five year period, in 
each area of college wrestling and (2) provide a conven- 
ient, organized reference that might be used by rules con- 
mittees in the formulation of future changes in wrestling 
rules. 

The changes in the rules were, in chronological order, 
arranged in tabular form under the following headings: 
Eligibility and Representation; Wrestling Area, Costumes, 
and Special Equipment; Weighing-in and Designation of 
Wrestlers, and Weight Classifications; Conduct of Tourna- 
ments; Conduct of Tournament Drawings; Conduct of 
Matches; Definitions of Referee’s Position on Mat and 
Time Advantage; Definitions of Position of Advantage and 
Takedown; Definitions of Stalemate, Neutral Position and 
Escape, and Reversal; Definitions of Out-of-Bounds and 
Resumption of Wrestling after Out-of-Bounds; Definitions 
of Fall, Near-Fall, and Predicament; Decisions, Injuries, 
Defaults, and Forfeits; Scoring; Infractions and Penalties; 
Potentially Dangerous Holds; Officials, Notification and 
Agreement of Meets; Wrestling Officials’ Signals; per- 
sonal interviews and correspondence with prominent 
wrestling coaches and wrestlers provided information for 
a discussion of the effects of the changes in the rules up0 
college wrestling. 

The most important change in the college wrestling 
rules occurred in 1941 when the point-scoring for individ- 
ual bouts was adopted. This system provided an objective 
method for declaring a winner when no fall occurred in 4 
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match, deemphasized the importance of time advantage, 
eliminated the seemingly arbitrary decisions of the ref- 
eree, and provided the spectator with a means of following 
more accurately the progress of a bout. Revisions and ad- 
ditions to the point system have encouraged aggressive 


wrestling. 


Future changes in the point-scoring system 


will probably place increasing emphasis on the fall and 
less emphasis on the take-down. 

Two major recommendations to future rules commit- 
tees on wrestling were made: (1) that a thorough study be 
made of the problem created by stalling; and (2) that care- 
ful consideration be given to the various factors which 
might encourage the wrestler to work for a fall. In re- 
spect to stalling, the suggestion is made that activity points 
should, at the end of each period, be awarded by the ref- 
eree. To encourage the wrestler to work for a fall, it is 
suggested that points should be awarded for a predicament 
or a near-fall from any position. | 

Recommendations pertaining to the selection of the 


members of the NCA 


rules committee for wrestling were 


presented, together with suggestions concerning the func- 
tioning of the committee. 


135 pages. $1.80. Mic 56-2916 


AN INVESTIGATION OF THE RELATIONSHIPS OF 
LATERALITY TO SUCCESS IN CERTAIN PHYSICAL 
EDUCATION ACTIVITIES AMONG’ UNIVERSITY OF 


WASHINGTON WOMEN STUDENTS 
(Publication No. 17,151) 


Eunice Ellen Way, Ph.D. 
University of Washington, 1956 


Supervisor: Dr, Henry R. Fea 


The purpose of this study was to investigate the rela- 
tionships of eye dominance and lateral dexterity to success 
inarchery, badminton, bowling and tennis. The study was 
limited to freshman and sophomore women enrolled in the 
required program of physical education at the University 
of Washington. All subjects were between the ages of 17 
and 25 and had been examined by a physician and found 
free of abnormalities. All subjects were enrolled in one 
of the beginning sections of archery, badminton, bowling 


or tennis. 


The Scott motor ability battery was given to determine 
the competency of each subject in acts of skill. This indi- 
cation of aptitude was used to equate the laterality groups 
inthis study. Eye dominance was determined by the Miles 
A-B-C test of ocular dominance as this test is not influ- 
enced by handedness. Modifications of the Johnson dart 
board test and the footedness test by Turner were used to 
determine hand and foot preference. 

Success in archery was determined by the sum of the 6 
best ends multiplied by the total hits. A score was com- 
puted for both the 30 yard distance and the 40 yard dis- 
tance. These scores were then added. Bowling skill was 
determined by the sum of the six best games bowled during 
the quarter. The Miller wall volley test was used in bad- 
minton and the Broer-Miller forehand and backhand drive 
tests were used to determine skill in tennis. 


Groups were compared to determine the significance of 
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the difference between the means. of laterality groups. 
Within the limitations of this study, the following conclu- 
sions may be drawn: 


Eye Dominance 


1. Eye dominance scores from the Miles test of ocular 
dominance result in a U-shaped distribution. 2. The ma- 
jority of the subjects (96 per cent) had a definite eye pref- 
erence. 3. There was an indication that eye dominance was 
of importance to success in archery (left eye favored), in 
badminton (left eye favored) and in bowling (right eye 
favored). 


Hand Dexterity 


1, The hand dexterity scores tended to approximate the 
normal curve of probability. 2. The majority of subjects 
(95.7 per cent) had a definite hand preference. 3. There 
was an indication that handedness was of importance to 
success in bowling (ambidexterity favored) and in tennis 
(ambidexterity favored). 


Foot Dexterity 


1. Scores in foot dexterity tended to approximate the 
normal curve of probability. 2. A definite foot preference 
was found in 70 per cent of the subjects. 3. Foot dexterity 
seemed to be important to success in archery (ambidex- 
terity favored). 


Relationships of Two Variables 


1, Pure eye-hand dominance was evident in 57.9 per 
cent of the cases although eye-hand dominance seemed to 
have little effect on performance. 2. Only 36.5 per cent of 
the cases indicated pure eye-foot preference. In archery 
those subjects with mixed eye-foot preference seemed to 
have a slight advantage. 3. In hand-foot relationships, 45.8 
per cent of the cases exhibited pure hand-foot preference. 
There is an indication that pure hand-foot preference is 


‘important in bowling. 


Relationships of Three Variables 


1, About one-fourth of the subjects (26.4 per cent) were 
found to have homolateral preference and 11 per cent had 
mixed preference. 2. Contralateral preference was evi- 
dent in 62.5 per cent of the cases and was found to be of 
some importance in determining success in archery. 3. Of 
the 245 subjects with contralateral preference, 50.3 per 
cent had a non-corresponding foot and 32.2 per cent hada 
non-corresponding eye. 


General Conclusions 


1, Eye dominance and lateral dexterity seem to have 
some relationship to success in archery, badminton, 
bowling and tennis. 2. Laterality seems to be of more 
importance in the activities stressing accuracy (arch- 
ery and bowling) than in activities which do not. 3. 
There is no indication that homolateral preference re- 
sults in a higher degree of skill than does contralateral 
preference. 113 pages. $1.50. Mic 56-2917 
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AN EXPERIMENTAL STUDY OF THE ADJUSTMENT 
PROBLEMS OF A GROUP OF FOREIGN GRADUATE 
STUDENTS AND A GROUP OF AMERICAN 
GRADUATE STUDENTS AT INDIANA UNIVERSITY 


(Publication No. 17,757) 


Adoracion Quijano Arjona, Ed.D. 
Indiana University, 1956 


Chairman: Louis G. Schmidt 


Statement of the problem: 

This study attempted to identify the personal, emo- 
tional, social, and academic adjustment problems of a 
group of foreign graduate students enrolled at Indiana Uni- 
versity during the second semester of the school year 
1954-1955. The adjustment problems of a comparable 
group of American students were likewise identified in 
order to determine whether there was any significant dif- 
ference between the problems of the two groups. 


Procedure: 

The Mooney Problem Check List, college form, and a 
questionnaire were mailed to 62 foreign graduate students 
who composed the experimental group, and to 62 American 
graduate students who represented the control group. The 
foreign students were selected by stratified random sampl- 
ing from the Indiana University International Student Direc- 
tory for the second semester, 1954-1955. The members 
of the control group were matched individually with the 
members of the experimental group on the basis of age, 
sex, marital status, and class standing. The data for this 
investigation were derived from the returns of 81 per cent 
of each group. Supplemental data were provided by the 
questionnaire and the result of the interviews with selected 
subjects. 

By an item analysis of the responses on the Check List, 
the problems of concern and those of serious concern to 
each group were noted. The problems of importance to 
each group were also determined from a ranking of the 
total problem scores made on each section of the Mooney 
Problem Check List. Further comparisons of the prob- 
lems of the two groups were made by a statistical inter- 
pretation of the data. The means of the problems classi- 
fied in the personal, emotional, social, and academic areas 
were computed. The standard deviations and the standard 
errors of the differences between the means were also 
found, and the “t-test” was used to determine whether dif- 
ferences were significant at the one per cent and per cent 
level of confidence. 











Findings and conclusions: 

The major findings and conclusions are as follows: 

1. Foreign students seem to have more problems than 
do American students in each of the four major areas of 
adjustment--the personal, emotional, social, and academic. 

2. On the Mooney Problem Check List the most serious 
problems of foreign students seem to fall in the sections of 
(1) Finances, Living Conditions, and Employment, (2) Ad- 
justment to College Work, and (3) Social and Recreational 
Activities. 

3. The most serious problems of American students 
fall in the sections of (1) Finances, Living Conditions, 
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and Employment and (2) The Future: Vocational and 
Educational. 

4. Of least importance to both American and foreign 
students are the problems concerning Home and Family 
Relationships and Morals and Religion. 

0. There are no significant differences between the 
foreign and American student problems that are of serious 
concern in the four areas of adjustment. 

6. There is significant difference between the problems 
of common concern of the two groups in the emotional area, 
7. The differences between the problems of common 

concern in the personal, social, and academic areas are 
not significant at either the one per cent or five per cent 
level of confidence. 164 pages. $2.15. Mic 56-2918 


THE FIRST GRADE READING AND SPEECH 
DEVELOPMENT OF CHILDREN WITH FUNCTIONAL 
ARTICULATORY SPEECH DEFECTS UNDER A 
PHONIC AND A WHOLE WORD PROGRAM 


(Publication No. 17,956) 


Elaine Parker Hannah, Ph.D. 
Indiana University, 1956 


Much recent educational research has concerned itself 
with the possible advantages of a phonic reading program 
as opposed to one with a whole word emphasis. The pres- 
ent study was an attempt to investigate the effects of a 
phonic and a whole word program on the reading and 
speech achievement of first grade children with functional 
articulatory speech defects. More specifically, the study 
was an attempt to determine if such a group of children 
can achieve as high a reading grade level and make as 
much actual reading progress under a phonic program as 
they do following a reading program with a whole word 
emphasis. The study was also concerned to a lesser ex- 
tent with the contribution of the phonic emphasis on sounds 
to the development of better speech patterns on the part of 
such subjects. 

The subjects for the study were sixty-nine first grade 
children with functional articulatory speech defects who 
were taken from classrooms having either a phonic or a 
non-phonic emphasis in reading. Sixty-nine children with- 
out such speech defects were matched with these children. 
The subjects were all given a reading readiness test at 
the beginning of the year and a silent reading test and oral 
reading test at the end of the year. The subjects with 
speech defects were given a speech survey at the beginning 
and at the end of the year. 

1. It was found that the group of articulatory subjects 
having a phonic reading program and a year of remedial 
speech training most closely approximated the normal 
silent reading performance in grade achievement level and 
actual development. 

2. Where speech training was delayed four and a half 
months and a phonic reading program followed, the sub- 
jects showed a consistently lower silent reading perform- 
ance when compared with the articulatory group having 4 


year of remedial speech training. This was also true when ji 


this group was compared with the corresponding normal 
group. 
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3, The silent reading performance of the articulatory 
group having neither phonic nor remedial speech training 
was consistently lower than the silent reading performance 
of the corresponding normal group. However, the perform- 
ance of this articulatory group did not differ significantly 
from that of the articulatory group having both phonic and 
speech training when the two groups were compared. 

4, No significant differences were to be found between 
the phonic and non-phonic normal groups in either grade 
achievement level or actual reading development. 

5. The difference in reading emphasis did not seem to 
influence the ultimate oral reading ability of these first 
grade subjects. 

6. The group of subjects following a phonic program 
with four and a half months of remedial speech work 
showed a mean difference in speech improvement signifi- 
cant at the five percent level, when compared with the 
group having a year of speech training. No significant 
mean difference appeared when the comparison was made 
with the group having neither phonics nor remedial speech 
training. This would suggest that concentrated phonics 
training could not be considered an adequate substitute for 
actual remedial speech training in the improvement of the 
speech patterns of such children. 

85 pages. $1.50. Mic 56-2919 


A BEHAVIORAL STUDY OF THE EFFECTS OF 
ANTICIPATED LOSS OF A JOB 


(Publication No. 17,648) 


Robert Hershey, Ph.D. 
New York University, 1956 


Chairman: Professor Charles E. Skinner 


THE PROBLEM | 

This study concerns itself with the effects of the antici- 
pated loss of a job on certain measurable aspects of em- 
ployee behavior. Fearful of work stretch-outs and confu- 
sion following the announcement of a lay-off, managements 
have historically taken the position that as little notice of 
lay-off as possible should be given to employees. Unions 
and other employee groups argue that employees should 
have as much advance notice of lay-off as possible. Pre- 
vious research indicated that while anticipating loss of a 
job, employee morale is adversely affected, and that there 
is discontent with actually superior working conditions. 
This study is focused on employee behavior during such a 
period. 





PROCEDURE 

In order to determine whether or not an anticipated lay- 
off would affect the production efficiency, absenteeism, and 
lateness to work of a group of employees involved in such 
a lay-off, four companies contributed data concerning 
twenty-five of their employees in the areas of work just 
fhumerated. Similar data, from the same companies, were 
collected for another group of twenty-five employees who 
were not involved in a lay-off, although they knew that 
another group was affected. The same data were used to 
determine whether there was a significant difference in 
behavior, as measured by attendance, lateness, and pro- 








duction efficiency between the group anticipating lay-off 
and a group not anticipating lay-off, when both groups were 
aware of a forthcoming lay-off for the former group. 

Two hundred non-supervisory production employees 
constituted the sample -- one hundred in the laid off group, 
and one hundred in the non-laid off group. Significance or 
insignificance of the differences between the means of the 
laid off and non-laid off groups for production, attendance, 
and lateness was determined by the t test. Behavior for 
one month of anticipation of lay-off was compared with a 
three month “normal” period just prior to lay-off knowl- 
edge. | 


RESULTS 


The laid off group appeared to behave in such a way as 


to indicate a desire to suffer no loss of earnings, during 
the anticipatory period. Although there were no significant 
changes in their absenteeism, lateness, or production, pro- 
duction did increase slightly, while absenteeism declined. 

The non-laid off group exhibited no significant change 
in their production, absenteeism or lateness during the 
anticipatory period. As in the case of the laid off group, 
production increased and absenteeism decreased. How- 
ever, there was a slight rise in lateness in the non-laid off 
group. 

When production, absenteeism, and lateness were com- 
pared between the laid off and the non-laid off groups, 
during the anticipatory period, it was found that no signifi- 
cant differences existed between their behavior, as ex- 
pressed by the above measures. 

These results represent a departure from the type of 
behavior usually expected under the circumstances. The 
fact that this study covered a full month of lay-off anticipa- 
tion is offered as explanation of insignificant behavioral 
changes during this period, in contrast to the disruption 
and confusion that usually follow lay-off announcements. 
Whatever behavioral mechanism operates in a plant during 
an anticipatory period does not distinguish between those 
being laid off, and those not being laid off. 

The inference must be made that the results of this re- 
search may have been influenced by the number and nature 
of the companies that offered their cooperation in this 
study. 

The recommendation was made that, in view of the 
absence of detrimental employee behavior, companies 
should liberalize their policy of advance notice of lay-off. 
It is suggested that future research might determine 
whether the insignificance of behavioral changes during an 
anticipated period of one month would differ from behavior 
during the first week of anticipated lay-off. 

93 pages. $1.50. Mic 56-2920 
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AN INVESTIGATION OF THE EDUCATIONAL 
DEVELOPMENT OF SELECTED IOWA 
SECONDARY SCHOOL PUPILS FROM VARIED 
ELEMENTARY SCHOOL ENVIRONMENTS 


(Publication No. 18,537) 
Robert Edmund Hill, Jr., Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Robert L. Ebel 


Purpose 


The purpose of this investigation was to study certain 
aspects of the educational development of pupils who were 
products of elementary education in parochial, public ur- 
ban, and rural schools. Specifically, evidence was sought 
as to whether there are differences among these groups as 
regards level of educational development at the ninth grade 
level. Further, evidence was sought as to whether ninth 
grade differences are augmented, diminished, or unaffected 

by three years of common education in public urban sec- 
” ondary schools. Further, the groups were compared with 
respect to persistence in public urban secondary school, 
and mean socio-economic status as measured by father’s 
occupation. 


Procedures 





Data were obtained from communities in Iowa in which 
there was at least one parochial elementary school, but no 
parochial secondary school, and in which the public sec- 
ondary school of the community administered the Iowa 
Tests of Educational Development (the criterion measure) 
in 1952-53 and 1955-56. Final data used came from 28 
schools and 1,497 pupils. Superintendents identified pupils’ 
backgrounds and furnished persistence and occupational 
data. Scores came from Iowa Testing Program records. 
Areas investigated at ninth and twelfth grades were: (1) 
Natural Science Background, (2) Written Expression, (3) 
Social Studies Interpretation, (4) Quantitative Thinking, 
and (5) Composite. 

The school was used as the unit of sampling and analy- 
sis. Comparisons were made using aggregate data, using 
aggregate data within school size restrictions, and using 
data from persisters only. Tests of significance were 
based on the use of the t statistic at the .05 level of confi- 
dence. Drop-out information was put in percentage form. 
The mean socio-economic rating for each group was com- 
puted. 


Conclusions 


Subject to the limitations of the investigation, the fol- 
lowing conclusions seem warranted: 

1. Public urban pupils are superior to rural pupils in 
all areas investigated at the ninth grade level. 

2. Public urban pupils are superior to rural pupils in 
all areas investigated at the twelfth grade level excepting 
the area of quantitative thinking. 

3. Public urban pupils are superior to parochial pupils 
at the ninth grade level in the composite measure, and in 
the areas of natural science background and written ex- 
pression. In the other two areas investigated at this grade 
level, obtained differences favored public urban pupils, 
but were not statistically significant. 











4. Public urban pupils are superior to parochial pupils 
at the twelfth grade level in the area of natural science 
background. In all other areas investigated at this grade 
level, obtained differences favored public urban pupils, byt 
were not statistically significant. 

d. In parochial - rural comparisons, there is no supe- 
riority of either group in any area investigated at either 
the ninth or the twelfth grade level. 

6. In comparing the public urban group with either the 
parochial group or the rural group, differences tend to 
become larger in magnitude and more differences tend to 
become statistically significant as the public urban schools 
involved become larger in enrollment. 

7. The three years of common public secondary edu- 
cation (grade nine to the beginning of grade twelve) tend 


‘not to change (to a degree statistically significant at the 


.05 level of confidence) the relative superiority (either 
positive or negative) with which a group enters the ninth 
grade. 

8. Public urban drop-out percentage is nearly identical 
with over-all drop-out percentage. Parochial drop-out is 
approximately 5% less than the over-all figure. Rural 
drop-out is approximately 3% greater than the over-all 
figure. 

9. The somewhat favorable position of public urban 
pupils with respect to level of educational development can 
not be explained reasonably on the basis of occupational 
class differentiation. 

134 pages. $1.80. Mic 56-2921 


FACTORS ASSOCIATED WITH THE 
STABILITY OF VOCATIONAL INTERESTS 
OF GENERAL COLLEGE FRESHMEN 


(Publication No. 17,863) 


Leslie Albert King, Ph.D. 
University of Minnesota, 1956 


The Problem. A specific problem facing an educational- 
vocational counselor is the determination of the stability of 
the measured vocational interest scores of counselees. 

If it is possible to determine which entering students can 
be expected to have stable vocational interests or which 
can be expected to change their interests during one or 
more academic years, the validity of the counseling proc- 
ess would be improved and time and money spent on re- 
testing students with stable interest profiles would be 
saved. 

One purpose of this research was to study the stability 
of vocational interests of college freshmen as measured 
by the Strong Vocational Interest Blank and to select fac- 
tors which might be associated with stability. The rela- 
tionship of interest stability to each of eleven factors was 
studied. 

The second purpose was to describe and use a new 0b- 
jective measure of SVIB profile similarity and stability 
and to investigate its relationship to other stability 
measures. 

The Sample. The subjects were 242 high school gradu- 
ates who entered the General College of the University of 
Minnesota in the Fall Quarter, 1954 as freshmen, partic! 
pated in the two-day orientation-registration program pre 
ceding the opening of classes and completed their third 
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quarter in the Genéral College Spring Quarter, 1955. It 
was shown that the SVIB results for the 242 students were 
similar to the SVIB results for students who entered the 
General College Fall Quarter, 1953. 


Procedures. 


The 242 students were retested on the 





syIB during the latter part of the Spring Quarter, 1955. 
Three measures of interest stability were employed. The 
first waS a new objective measure, “S” scores, a standard 
score based on (a) letter grade and (b) group pattern 
changes in which (a) and (b) were weighted equally. The 
second measure was a rating of the extent of interest 
changes by experienced counselors on a five point rating 
scale. The third measure was the rank correlation coef- 
ficient among the 44 vocational interest scores. 

Two general types of statistical analysis were used in 
studying whether or not test scores and other information 
was useful in predicting interest stability. Thetwo types 
were: (a) product-moment correlation and (b) analysis of 
variance. 

Conclusions. The following conclusions appeared to be 





warranted from the results obtained for the population 
studied: 


1, 


The new objective SVIB stability measure, “S,” isa 
meaningful measure and easier to compute than the 
rank correlation coefficient. “S” is highly correlated 
with the rank correlation coefficient and with coun- 
selors’ ratings. 


Experienced counselors can judge the extent of voca- 
tional interest changes with a high degree of reli- 
ability, (r,, = .86). 


. The results for all three stability measures indicated 


that the mean interest changes were relatively minor 
in extent. The interests of some students (20-25 per 
cent) did change to a major extent. 


. The extent of the changes was similar to changes re- 


ported by other investigators for other college and 
adult populations. : 


. No significant relationship was found between stabil- 


ity of interests and ACE scores, GATB “G” scores, 
HSR, socio-economic status, age, veteran status, 
and marital status. 


. The best combination of the independent variables 


yielded a multiple correlation coefficient of .23 with 
“S” scores. Testing the significance of the partial 
regression coefficients showed that both the number 
of primary patterns and number of reject patterns 
were significant predictors of interest stability. 
Congruence of stated occupational goal in business 
with a primary pattern in Group VIII was also re- 
lated to stability. 


194 pages. $2.55. Mic 56-2922 





THE RELATIONSHIP OF BIRTH RANK AND 
NUMBER OF SIBLINGS TO CERTAIN 
PERSONALITY CHARACTERISTICS OF 
TEACHER EDUCATION CANDIDATES 


(Publication No. 17,865) 


Helen Brandhorst Krumboltz, Ph.D. 
University of Minnesota, 1956 


Adviser: C. Gilbert Wrenn 

Birth rank and size of family have been investigated as 
possible etiological factors related to certain variables 
assumed to be significant in teacher education, particularly 
scores on the Minnesota Teacher Attitude Inventory and 
under- and over- achievement. 

The population consisted of all regularly enrolled Uni- 
versity of Minnesota College of Education Juniors during 
Spring Quarter, 1955, who were Minnesota high school 
graduates. The 426 students in the investigation comprised 
93.4 per cent of the population just described, of which 290 
were females and 136 were males. Of these students, 

38.5 per cent were enrolled in an elementary curriculum, 
40.9 per cent in a secondary curriculum, and 20.6 per cent 
were enrolled in a special field of some kind. 

Three criterion instruments were utilized. The Minne- 
sota Teacher Attitude Inventory (MTAI), an empirically 
validated instrument, was used to measure teacher atti- 
tudes toward students. It was administered to the students 
during their junior year. The American Council on Edu- 
cation Psychological Examination (ACE), administered to 
the students prior to college entrance, and high school 
rank (HSR) were used as measures of intelligence and 
academic achievement. 

In the design students were first divided by sex and 
placed into birth rank categories of only, oldest, middle, 
and youngest children. Second, they were divided by sex 
and placed into categories depending upon the number of 
children in each family, from one child to six or more. 
Two-way analysis of variance was used to test the statisti- 
cal significance of any differences in mean scores of the 
three criterion measures among the categories of each in- 
dependent variable. Extreme under- and over-achievers 
were identified by subtracting each student’s ACE standard 
score from his HSR standard score. Both standard scores 
were converted from distributions of ranked scores based 
on the present population only. Chi square was used to 
test the statistical significance of the relationship between 
extreme achievement and birth rank and family size. 

Regarding representativeness of the population, inves- 
tigation showed the population was similar to certain other 
classes of the same college for previous years on MTAI 
scores and ACE scores. However, the population of this 
study was significantly higher in HSR than another class of 
the same college, thereby restricting generalizability in 
this area, With these factors in mind the following results 
were obtained: 

No significant results were present to reveal possible 
differences in teacher attitudes toward students, in 
achievement, or in intelligence either among the various 
family sizes or among the various birth ranks. An ex- 
ception was that only children of both sexes attained a 
higher high school scholastic standing than children with 
siblings. Only children did better both when compared 
with other birth ranks and when compared with other family 
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sizes. This was true even though only children were not 
significantly higher on the ACE. 

Incidental findings with respect to sex differences were 
as follows: First, females were better students than 
males when measured by high school academic perform- 
ance. Second, females of this study displayed more atti- 
tudes favorable to teaching success than males. The latter 
is not consistent with certain other research and may be 
explained by the large number of female elementary majors 
in the study since majors in elementary education are 
known to have higher mean scores on the MTAI. 
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A COMPARISON OF THREE METHODS OF 
INTERPRETATION OF THE RESULTS 
OF ACHIEVEMENT TESTS TO PUPILS 


(Publication No. 17,695) 


John Efstathios Lallas, Ed.D. 
Stanford University, 1956 


The Problem 


This study was designed to compare three methods of 
interpretation of achievement test results to students in 
terms of their effectiveness in facilitating increased ac- 
curacy and confidence in perception of self. The three 
methods of interpretation were: 





(1) an individual interview 
(2) a group (classroom) interpretation 


(3) a combination of group and individual interpre- 
tations 


The rationale for the study is found in the following as- 
sumptions: (1) guidance services have a primary function 
of assisting the student to develop satisfactory adjustive 
behaviors; (2) they perform this function in part by assist- 
ing the student to develop a sound basis for making ade- 
quate decisions; (3) satisfactory adjustment and adequate 
decision-making are in part a function of accuracy of self- 
perception and the degree of confidence with which one 
perceives himself. 


Research Design 
(1) All subjects reacted to a student self-estimate. 


(2) All subjects were administered the Iowa Tests of Edu- 
cational Development. 





(3) Matched groups were identified. 


(4) Group 1--Given an Individual Counseling Interview 
Group 2--Given a Group Interpretation of the Test 
Results 
Group 3--Given a Group Interpretation and an Indi- 
vidual Counseling Interview 
Group 4--Control - No Counseling Experience 


(5) All subjects again took the initially administered self- 
estimate. 


(6) Analysis was made of changes in accuracy and confi- 
dence between the first and final self-estimates to 








determine significant differences between groups, 
Statistical analysis was based upon the chi- square 
technique. 


The self-estimate was designed to obtain the student’s 
estimate of (1) his rank in the eleventh grade on the areas 
measured by the Iowa Test Battery, (2) his area of great- 
est ability and least ability, (3) how confident he was of 
his estimates. Recent literature in counseling indicates 
that the self-estimate has considerable utility as a cri- 
terion for assessing the outcomes of counseling. 

Matching was based upon the Composite score of the 
Iowa Test Battery. The purpose was two-fold: to contro] 
past achievement as a source of possible bias; and, to ef- 
fect a comparable distribution of intelligence within the 





‘groups since intelligence scores were unavailable. The 


Iowa Test Composite score correlates from .749 to .810 
with intelligence as measured by standardized tests. Each 
group was made up of forty-three eleventh grade students 
with a similar age and sex distribution. 


The Findings 


On the variable accuracy of self-ranking the individual 
interpretation and the group-plus-individual interpretation 
were both found to be different from the control beyond the 
.05 level of significance. The group interpretation was 
found to be different from the control at approximately the 
-06 level of significance. The group interpretation dif- 
fered from the group-plus-individual interpretation be- 
yond the .05 level. On the measure of competence in iden- 
tifying greatest ability and least ability all counseling con- 
ditions were superior to the control beyond the .01 level 
but they did not differ significantly among themselves. 
Analysis of the data on the confidence score indicated that 
the counseling conditions did not differ significantly from 
the control in reports of increased confidence. 








Summary 


The results give substantial support to the hypothesis 
that counseling effects change in self-perception. The 
most effective means of counseling were the individual 
interview and the group interpretation with a follow-up 
interview. Future research with modifications of class- 
room interview techniques and further comparison with 
individual interview techniques is in order. 
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EQUATING THE SCORE SCALES OF 
ALTERNATE FORMS ADMINISTERED TO 
SAMPLES OF DIFFERENT ABILITY 


(Publication No. 18,030) 


Richard S. Levine, Ph.D. 
Syracuse University, 1956 


Two parallel forms of a test are considered “equated” 
when for a single group of examinees the standard devi- 
ations on the two forms are equal and the means on the 
two forms are equal. Since present test construction pro 
cedures are not sufficiently precise to produce forms W! 
equivalent score scales, it is necessary to conduct al 
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equating experiment for the purpose of collecting data for 
yse in adjusting the initial raw score scales. Although the 
definition of equated score scales is given in terms of 
equivalence of the first two moments for a single group of 
examinees, the tests to be equated need not be adminis- 
tered to the same examinees. This paper considers two 
_ types of experiments in which the tests to be equated are 
administered to different examinees. 

Both types of experiments can be characterized as fol- 
lows: If two tests (X and Y) are to be equated, X is admin- 


istered to the first and Y to the second of a pair of samples. 
In addition, a third test (V) is administered to both samples. 


vy may be either a separate test from X and Y or a number 
of items contained in both X and Y. In either case, V may 
be considerably shorter than X and Y. The two types of 
experiments are identical with respect to these test admin- 
istration procedures, but they differ with respect to the as- 
sumptions made about the characteristics of the two sam- 
ples of examinees. 

The first type of experiment calls for the use of sam- 
ples of examinees that are randomly drawn from the same 
population. F. M. Lord has considered this general model 
for the case of equally reliable tests; in this paper a solu- 
tion is given for the case when X and Y are unequally re- 
liable, Using the statistics for the random samples, maxi- 
mum likelihood estimates are made of the means and vari- 
ances of true scores in the population from which the 
samples were drawn. Thus, the first two moments are 
estimated for a single group of examinees (the population). 
For this purpose it is necessary to assume that true scores 
on X, Y, and V intercorrelate unity. 

The second type of experiment allows the use of sam- 
ples that are selected in a non-random manner from a 
common population. In this case the equating of equally 
reliable X and Y as well as unequally reliable X and Y is 
considered. The equations are derived on the assumption 
that true scores on all tests intercorrelate unity; however, 
for the case of equally reliable tests a solution is possible 
so long as true scores on V correlate unity with true 
scores on either X or %. It is shown that, if true scores 
on two tests correlate unity, for pairs of samples of differ- 
ent ability three quantities will remain invariant: 1) the 
ratio of standard deviations of true scores on the two tests; 
2) the difference between the mean on one test and the 
product of the mean on the second and the ratio of true 
score standard deviations, and 3) the standard error of 
measurement. 

Data are presented which indicate that the equations 
derived for both types of experiments are sound. 
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SOME DESIGNS FOR THE COLLECTION OF 
AND METHODS FOR THE ANALYSIS OF 
_ ENUMERATIVE DATA CHARACTERISTIC OF 
ATTRIBUTES, WITH SPECIAL APPLICATIONS 
TO A FOLLOW-UP OF EDUCATION GRADUATES 


(Publication No. 17,870) 


Samuel Turberville Mayo, Ph.D. 
University of Minnesota, 1956 


Adviser: Palmer O, Johnson 


The central problems studied in this thesis are of two 
kinds: (1) one kind which deals largely with the theory and 


applied bases of the statistical techniques for testing hy- 
potheses about relations among attributes and (2) the 

other kind which deals with the applications to an important 
educational problem evaluating the human product relative 
to the occupational destination of graduates of a large 
teacher-training institution. 

It was the author’s intention to make the presentation 
of the central problems understandable to research 
workers in psychology and education, so that the statistical 
techniques would receive the widest possible dissemination. 

The thesis began with general remarks about the role 
that the statistics of attributes has in research and gave a 
brief review of the literature on recent attribute methodol- 
ogy. Then, a somewhat more detailed description of a 
number of selected techniques was presented. The design 
of the practical problem in education was given in some 
detail, as were the collection and the analysis of data. The 
implications of both the statistical techniques themselves 
and of the educational problem for future research were 
considered. 

The statistical techniques which were described and 
illustrated are those applicable to enumerative data in the 
form of contingency tables. The types of contingency 
tables considered were the 2 x 2, r xs, 2 x 2 x 2, and the 
rxsxtxutables. In addition to the more familiar ap- 











plication of the overall chi-square test of departures from 
expectation of all kinds to contingency tables classified on 
the basis of only two attributes and consisting of a “large” 
sample, several special applications were considered. 
Among these were: 


(1) approximate tests of significance for contingency 
tables in which association is known to exist, so that 
the significance of departures of a specified type (e.g. 
correlation) may be tested; 


(2) approximate tests of significance for complex con- 
tingency tables involving various hypotheses among as 
many as four attributes simultaneously; 


(3) exact tests of significance for “small” sample data, 
or contingency tables with “small” or zero theoretical 
cell frequencies and classified on the basis of two or 
three attributes, each having any number of categories. 


The investigation had as its setting the follow-up of the 
1948 and 1949 graduates from the College of Education of 
the University of Minnesota in fifteen major fields. At- 
tributes of the graduates consisted of two main kinds: (1) 
pregraduation attributes, or those known at time of gradu- 
ation and (2) postgraduation attributes, or those charac- 
terizing the first five years of teaching experiences after 
graduation. The basic questions under investigation from 
which null hypotheses were deduced were these: 








(1) Are attributes indicating the extent to which gradu- 
ates utilized their training in actual teaching positions 
related to those attributes which were known about 
them at the time of their graduation ? 


(2) Are the attributes which were known about graduates 
at the time of their graduation interrelated? 


(3) What were the reasons for graduates’ not entering 
teaching or for failing to teach during one or more of 
the first five years? 


The twelve pregraduation attributes studied were “year 
graduated”, “quarter graduated”, “sex”, “major field”, 
“honors at commencement”, “previous degree”, ‘rank 
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with major peer group”, “age”, “teaching previously”, 
“duration of previous teaching”, “military service” and 
“extra-curricular activities.” The four postgraduation at- 
tributes studied were “taught since graduation”, “taught 
during fifth year”, “taught continuously”, and “intention 
toward teaching.” Evidence was found for a number of re- 
lationships between pregraduation and postgraduation at- 
tributes and among pregraduation attributes. 

298 pages. $3.85. Mic 56-2926 


A COMPARISON OF SELECTED MODIFICATIONS 
OF A MULTIPLE CHOICE EXAMINATION 


(Publication No. 18,552) 


Robert Moore, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Paul J. Blommers 


The primary purpose of this investigation was to study 
the effect of five modifications in response and/or scoring 
upon the reliability of equivalent length multiple choice vo- 
cabulary tests. Equivalent length tests were defined as 
tests which, when administered in the same time period, 
were completed by 80 percent of the examinees, The re- 
sponses of each item used were such that they could be 
meaningfully ranked in terms of degree of appropriateness. 
The five experimental modifications studied were: 


1. The part credit method, in which partial credit was 
' allowed for responses other than the best one. 


2. The multiple response method, in which the examinee 
was directed to mark as many responses as he 
deemed necessary in order to be sure of having 
marked the correct one. 


3. The best-worst method, in which the examinee was 
directed to mark two responses for each item, the 
best and the worst. 


4. The ranking method, in which the examinee was di- 
rected to rank the responses in order of their appro- 
priateness as answers. 


5. The elimination method, in which the examinee was 
directed to identify as many distractors as he could. 





The five experimental tests were compared with each 
other and with a conventionally scored and administered 
test composed of the same items. The results of these 
comparisons were as follows: 


1, The part credit method was significantly superior in 
overall reliability to all other experimental methods. 
The elimination method was found to have a signifi- 
cantly lower overall reliability than all other meth- 
ods, including the conventional method. There were 
no other significant differences in overall reliability 
among the methods studied. 


2. Significant differences were found to exist among re- 
liabilities at different levels of ability in the trait 
measured. The principal differences were: between 
upper and the lower two levels on the part credit and 

multiple response methods, which were found to be 
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more reliable and less reliable, respectively, at the 
upper level of ability; among some of the methods at 
the middle and lower levels, especially the part 
credit method, which was quite high in reliability at 
both middle and lower levels, and the ranking 
method, which was fairly high at the lower level, 
when compared with the other methods. 






3. With reference to validity, two criteria were em- 
ployed: the Iowa Tests of Basic Skills, vocabulary 
section, and the composite scores from the Iowa 
Tests of Educational Development. The Elimination 
method was superior in validity using the former 
criterion, and the multiple response method was 
superior when the latter criterion was used. 









4. Item analysis data for five randomly selected items 
suggested that item characteristics vary non- 
systematically from method to method. - 









9. An incidental investigation of the effect of a caution 
against guessing indicated that such a caution oper- 
ates no differently insofar as reliability and validity 
are concerned than does advice to attempt every 
item. 









6. There was some indication that scores on non- 
correct items in the part credit method make a sig- 
nificant contribution to the amount of information 
derivable from a single item. 
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DISCIPLINARY PRACTICES OF SECONDARY 
SCHOOL REFERRAL PERSONNEL AS REPORTED 
BY TEACHERS AND REFERRAL PERSONNEL 


(Publication No. 17,697) 


Lionel Robert Olsen, Ed.D. 
Stanford University, 1956 










The purpose of this study was to determine the differ- 
ences between the perceptions of secondary school 
teachers and referral personnel in terms of effective dis- 
ciplinary practices of referral personnel. 

The critical incident technique was utilized in collecting 
the data. Fifty secondary school teachers and twenty-one 
referral personnel, deans and principals, were interviewed 
These individuals were chosen from seven senior high 
schools on the mid-peninsula area of the San Francisco 
Bay region. 

Each respondent was asked to relate two incidents of 
effective and two incidents of ineffective disciplinary prat- 
tice on the part of a dean or principal. The Minnesota 
Teacher Attitude Inventory was administered to each indi- 
vidual so that his or her general attitude toward children 
might be inferred. 

The interviewing produced a total of 254 separate inci- 
dents. These incidents were subjected toa process of cale 
gory formulation which consisted of the following aspects: 


1. Identification of the salient disciplinary procedures 
in each teacher or referral personnel report. 



















2. Derivation of a rough classification scheme to 
facilitate the ordering of the data. 
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3, Classification_of each disciplinary procedure under 
one of the categories set up in step (2). 


4, Preparation of descriptive statements covering each 
of the main categories of disciplinary procedures. 


5. Refinement of the categories as more procedures 
were added to them, 


6. Regrouping of procedures within each category. 


The following is the list of major effective referral 
personnel disciplinary procedures as perceived by the two 
respondent groups: 


1, Uses good judgment in employing disciplinary pro- 
cedures. 


2. Helps referred students understand the consequences 
and reasons for the undesirability of misconduct. 


3. Obtains the cooperation and understanding of parents. 
4, Preserves referring teacher’s authority. 
5. Adequately studies referred disciplinary cases. 


6. Establishes genuine feeling of rapport with referred 
students. 


7. Understands and uses peer group values and organi- 
_ zations. 


The chi square technique was utilized in the analysis of 
the differences between the respondent groups. Teachers 
and referral personnel differed significantly on only one 
disciplinary practice, “obtains cooperation and understand- 
ing of parents.” Referral personnel mention this proce- 
dure more frequently than they fail to mention it, while 
teachers fail to mention the practice more often than they 
mention it. This difference was significant at the .02 level. 

Teachers’ and referral personnel’s attitudes toward 
children, as inferred from the Minnesota Teacher Attitude 
Inventory, were not found to be significantly related to any 
of the seven categories of.disciplinary procedures. 

The “team approach” that characterizes the method of 
operation used by various social service agencies in re- 
solving youth problems seems to be favored by teachers 
and referral personnel in the present study. Teachers, 
deans, and principals appeared to have developed skills in 
working together on secondary school disciplinary prok- 
lems. Mutual understandings seem more important to both 
respondent groups than do differences of approach to cases 
of misconduct. 

Sound educational policy would imply that high school 
faculties develop and continually maintain this “team ap- 
proach” to disciplinary problems, characterized by strong 
feelings of mutual assistance. Administrators, teachers, 
teferral personnel, and others can all contribute to the 
‘team approach” atmosphere within a high school. 

School administrators shouid make time available at 
faculty meetings for the discussion of current disciplinary 
broblems and procedures. Referral personnel should give 
teachers the feeling that constructive criticism and sug- 
gestions regarding disciplinary procedures are sincerely 
welcomed. Teachers should take a continuing interest in 
teferred cases and not consider the problem ‘out of my 
hands” once it has been referred. All personnel should 
lake every opportunity to explain school disciplinary poli- 
“les to students, stressing fairness and reasonableness. 

This study is but one approach to the problem of clari- 








fying perceptions regarding secondary school discipline. 
Parents’, administrators’, and students’ perceptions also 


need exploration. 121 pages. $1.65. Mic 56-2928 


AN EXPERIMENTAL STUDY OF THE 
EFFECTIVENESS OF DIRECT AND INDIRECT . 
METHODS OF CHARACTER INSTRUCTION 


(Publication No. 17,777) 


Gene LeRoy Schwilck, Ed.D. 
Indiana University, 1956 


Chairman: Louis G, Schmidt 


The purpose of this controlled experimental study was 
to determine: (1) if students who received direct instruc- 
tion in attitudes of vicarious sacrifice expressed behavior 
of service and unselfishness to a greater extent than stu- 
dents who received only indirect instruction in these atti- 
tudes, and (2) to identify factors which contributed to the 
modification of behavior inthe expression of these attitudes. 

The experimental study was conducted at an independent 
day school during the school year 1954-1955. The subjects 
were the 74 boys enrolled in grades five through eight. 
Trained social service workers interviewed all parents ac- 
cording to a standardized procedure. On the basis of these 
interviews, five judges ranked the families within each 
grade with respect to the opportunity for the boy to learn 
the attitudes of vicarious sacrifice. These rankings of 
home climate provided the basis for assigning the students 
to the experimental and control groups. Teacher-ratings, 
student-ratings, and sociometric devices demonstrated the 
similarity of the groups with respect to attitudes of vicari- 
ous sacrifice held by the students before the experiment 
began. The academic achievement and intelligence test 
scores of the two groups were comparable. During the 
experiment the experimental groups received direct in- 
struction in attitudes of vicarious sacrifice as outlined by 
the Character Research Project of Union College. The 
control groups received only indirect instruction. At the 
conclusion of the experiment, situational tests, teacher- 
ratings, and teacher-observations were utilized in order to 
ascertain which boys most expressed attitudes of vicarious 
sacrifice. | 

An analysis of the situational tests indicated that the 
students who received the direct instruction in attitudes of 
vicarious sacrifice expressed these attitudes in overt be- 
havior in a statistically. significant larger number of situ- 
ations than did the students who received only indirect 
instruction in.these attitudes. The teacher-rating devices 
as a group, did not indicate that significant modification of 
behavior had taken place, thus only the results of the situ- 
ational tests were utilized in locating factors that were 
related to the learning of attitudes of vicarious sacrifice. 

Factors related to the learning and expression of atti- 
tudes of vicarious sacrifice included: the interest of 
parents in the character education program, the attendance — 
of parents at the Parents’ Classes, the degree of common 
interests maintained by members of the family, the degree 
of activity of parents in formal religious activities, and 
the number of years a boy had been enrolled in the school. 
Factors not related to the learning and expression of 
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attitudes included: the age of the parents, the formal edu- 
cation of the parents, the degree of professionalism of the 
fathers’ occupations, and the extent of moral knowledge 
held by the boy. 

In view of the findings of this study, three recommenda- 
tions are suggested. First, efforts in the character educa- 
tion of youth should make a greater use of the direct tech- 
niques in teaching. Secondly, a greater recognition should 
be placed on the importance of the family, the school, and 
the child working together in character development. And 
thirdly, less emphasis should be placed on the teaching of 
factual knowledge of right and wrong, and a greater em- 
phasis should be placed on the development of desirable 
attitudes. 239 pages. $3.10. Mic 56-2929 


ACADEMIC ACHIEVEMENT IN 
GRADES FIVE THROUGH NINE 


(Publication No. 18,039) 


Edward Oscar Stephany, Ph.D. 
Syracuse University, 1956 


The purpose of the study was to investigate trends in 
academic achievement with age and with grade. Differ- 
ences in patterns of achievement for pupils of different 
ages within a grade and differences in patterns of achieve- 
ment for pupils of different grades were investigated. 

The sample studied consisted of 21,192 boys in Grades 
5 through 9 from the Norm Sample for the 1953 revision 
of the Stanford Achievement Tests. These boys were sepa- 
rated by age within each grade into a one-year-below-age- 
. for-grade group, a modal-age group, and one-, two-, and 
three-years-above-age-for-grade groups. Care was taken 
to assure similar age distributions within each of these 
groups. 

. The tests used were the complete Intermediate and 
Advanced Batteries, Form J, of the Stanford Achievement 
Tests, 1953 revision. 

For each grade, the mean scores on the various sub- 
tests were computed for each of the age groups. These 
means were studied in order to determine trends in scores 
. with age within each grade. 

The modal-age groups and the one-year-above-age-for- 
grade groups in each grade were studied by factorial 
methods in an attempt to test the differentiation hypothesis. 
Matrices of intercorrelations between tests were obtained 
for each of these groups. Each of these matrices was fac- 
tored by the Thurstone centroid method at least five times 
in order to stabilize the communalities. The factor ma- 
trices obtained were compared in terms of communalities, 
angles between test vectors, and distances between the end 
points of test vectors. 


Findings 


1. No consistent differences were found between the 
test scores of the modal-age groups and the one-year- 
above-age-for-grade groups. | 

2. The mean scores for the modal-age and the one-, 
two-, and three-years-above-age-for-grade groups showed 
a definite and consistent decrease with age within each 
grade for each test. This decrease was most pronounced 








ee | 


for the Language Test and least pronounced for the Arith- 
metic Computation Test. 

3. Four factors were obtained for each of the modal- 
age and one-year-above-age groups. The factor matrices 
obtained were all very similar. 

4. Some support for the differentiation hypothesis was 
found in that with increasing grade level the average inter. 
correlations between tests and the average proportion of 
variance accounted for by the first factor tended to de- 
crease while the angles between test vectors and the dis- 
tances between their end points tended to increase. 

5. Further support for the differentiation hypothesis 
was found in that within each grade the average intercor- 
relation between tests and the average proportion of vari- 


_ance accounted for by the first factor was less for the 


older group and, except for Grade 5 where no difference 
was found, the mean angle between test vectors and mean 
distance between their end points was greater for the 
older group. 

6. In terms of communalities, angles between test 
vectors, and distances between their end points, factorial 
patterns tended to be more dependent on grade level and 
on achievement level than on age. 

7. While support was found for the hypothesis that 
differentiation occurs with age, the magnitudes of any 
changes observed were small. 

119 pages. $1.50. Mic 56-2930 


A STUDY OF THE RELATIONSHIPS BETWEEN 
CERTAIN MEASURED PSYCHOLOGICAL 
VARIABLES AND ACHIEVEMENT IN THE 
FIRST YEAR OF THEOLOGICAL SEMINARY WORK 


(Publication No. 17,882) 


Jorgen Sogn Thompson, Ph.D. 
University of Minnesota, 1956 


This study was designed to determine the relationship 
between measured psychological variables of interest, 
personality traits, and academic aptitude, and achievement 
in the first year of theological seminary work. 


The sample. The sample consisted of first-year stu- 
dents at three Lutheran seminaries in the Minneapolis-St. 
Paul metropolitan area. The three institutions, all mem- 
bers of the National Lutheran Council, were chosen be- 
cause of their accessibility, since no psychological test 
data were available and the writer administered all the 
inventories used in the study. 

The three seminary samples differed in academic apti- 
tude, as measured by the Ohio State Psychological Exami- 
nation, and in several other respects such as; parental 
occupation, size of home community, and marital status. 
Because of this, the analysis of data was limited to the 
113 men from the largest seminary. 


Criteria and hypothesis. Two criteria of achievement 
were used; honor point ratio, and faculty ratings. The 
faculty rating scale, containing ten traits considered im- 
portant to success in seminary work, was developed éx- 
pressly for this study. Hoyt’s analysis of variance 
technique for testing reliability revealed coefficients 
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ranging from .77 to .82 for the reliability of the 
raters. 

The major null hypothesis was as follows: There are 
no relationships between the measured psychological vari- 
ables used in this study and achievement in the first year 
of theological seminary work. One way analysis of vari- 
ance was the primary statistical tool used, the Behrens- 
Fisher d test being substituted wherever the former was 
inappropriate. 

The Strong Vocational Interest Blank, and the Minnesota 
Multiphasic Personality Inventory were employed in the 
analysis of eight sub-hypotheses. 


The results. The one finding which proved significant 
at the .01 level concerned differences in mean faculty 
ratings between seminarians with A scores on the Minis- 
terial key of the SVIB and those with C or C+ scores. 

Mean honor point ratios also differed for the two former 
groups at the .05 level of significance. 

Profile analysis revealed a difference in mean honor 
point ratios significant at the .05 level between seminar- 
ians with elevated MMPI profiles (lower HPR) and those 
with “normal” profiles (no scores over 60). 

Division of the sample into groups with primary pat- 
terns in Group V (Social Welfare) and groups with reject 
and chance patterns did not reveal significant relationships 
to the criteria. SVIB profiles revealed Group V primary 
patterns in 75 per cent of the sample, with Group IV pat- 
terns occurring next in order of frequency. Groups I and 
Il had the smallest percentage of primary patterns. 

The seminarians were found to be a high level group, 
as indicated by graduation from college and measured aca- 
demic aptitude. MMPI profiles were similar to those of 
other college and seminary samples and the seminarians 
could not be considered atypical. Peaks were apparent on 
the Mf, Hy, Pt, and Ma scales. 

Conclusions based on these findings include the follow- 
ing: The seminarians of this study appear to be similar 
to graduate students in other academic areas in academic 
aptitude and personality structure, but to be quite homo- 
geneous as a group in possessing the interests of people in 
human relations occupations. It was apparent that men 
with the interests of ministers were given more favorable 
faculty ratings than were those without such interests. 

They also tended to earn higher honor point ratios. Men 
with deviate MMPI profiles tend not to achieve as well 
scholastically as men with “normal” profiles. Therefore, 
there appears to be value in the use of psychological meas- 
uring devices for counseling and “in care” help for semi- 
narians in training, since some interest and personality 
traits appear to relate to seminary achievement. 

232 pages. $3.00. Mic 56-2931 


TEST ANXIETY, ACADEMIC ACHIEVEMENT NEED, 
SET, STRESS, AND READING PERFORMANCE 


(Publication No. 18,044) 
Morton Irving Weiser, Ph.D. 
Syracuse University, 1956 


The basic purpose of this experiment was to investigate 
the affects of several personality variables and situational 
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conditions upon reading performance. Test anxiety and 
academic achievement need were the independent vari- 
ables, while set and stress were systematically presented. 

Subjects consisted of 141 college students, predomi- 
nately freshmen, who were enrolled in 12 sections of a 
General Education Icourse. A test anxiety questionnaire 
plus a scale measuring academic achievement need were 
administered to all subjects, in addition to a reading test 
during a regularly scheduled class hour. On the basis of 
their responses to the anxiety questionnaire and need 
scale, subjects were classified as high or low in test 
anxiety and academic achievement need. In all there were 
four categories: 1. high anxious-high need 2. high anxious- 
low need 3. low anxious-high need 4. low anxious-low 
need. 

Within 10 days the same classes were retested with an 
equivalent form of the reading test. This class period 
sections were, in some instances, subjected to set or 
stress conditions or a combination of both. Four classes 
were administered a practice reading exercise of “short” 
duration (341 words), while four other sections received a 
“long” practice reading unit (1997 words). The remaining 
four classes were not given any preliminary reading exer- 
cise preceding the actual testing. Six classes also were 
subjected to stress conditions. An equal number of sec- 
tions were tested under nonstressful conditions. 

The statistical analysis of the reading comprehension | 
scores made under the experimental conditions led to the 
conclusion that no significant results were present. How- 
ever, there were trends which indicated that the variables 
under study did have a positive effect upon reading com- 
prehension. 

Further analyses of the data, this time involving the 
number of questions answered, indicated several signifi- 
cant findings. 

1. The presence of set was found to facilitate the 
amount of items responded to by both the high and low 
anxious subjects. 

2. Stress conditions resulted in the low anxious stu- 
dent responding to more items than when placed in a rela- 
tively non-threatening situation. 

3. High anxious subjects responded to more questions 
when the conditions were reversed. That is, they did bet- 
ter under non-stress than stress conditions. 

The over-all conclusion was that comprehension was 
relatively resistant to practice reading exercises and the 
environmental setting. In effect set and stress did not 
substantially change comprehension reading scores. Rate 
of response increased with the use of practice reading 
units, but varied with levels of test anxiety in the presence 
or absence of stress. 

150 pages. $2.00. Mic 56-2932 
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EDUCATION, TEACHER TRAINING 


'A PROPOSED REVISION OF THE . 
CALIFORNIA CREDENTIAL STRUCTURE 


(Publication No. 17,686) 


Ellis Charles Archer, Ed.D. 
Stanford University, 1956 


The problem with which the present study was con- 
cerned grew out of an apparent lack of relationship between 
the requirements for educational credentials in California 
and the functions which should be served by such creden- 
tials. : 


Four Basic Questions Were Investigated: 

1. What purposes should credentialing serve ? 
2. What positions should be covered ? | 
3. How should requirements be stated ? 

4, By whom should standards be defined ? 


Procedures of the Study Included: 

1. Group Conferences.--Many of the findings in this 
study were obtained from recordings and transcriptions 
from the conferences held by the Committee on Revision 
of the California Credential Structure with educators from 
various fields. ) : 

2. Organizations and Institutions.--At the suggestion of 
the Committee, the California Council on Teacher Educa- 
tion requested its affiliated organizations and institutions 
_to study and report on the above questions. 

3. Historical Survey.--An extended survey was made of 
the development of certification in the United States, and in 
California in particular. 

4. Comparative Study of Other States.--A questionnaire 
was used to obtain information from other states that could 
be brought to bear on the problems of certification in | 
California. 


Among the findings were the following principles that 
appear to be basic in certification:. | 

1, Professional Responsibility.--It is the responsibility 
of the segment of the profession operating the program in 
a given area to recognize the activities requiring coopera- 
tion of the public and the rest of the profession. 

2. Social Responsibility.--It is the responsibility of the 
segment of the profession operating the program, in de- 
fining standards and checking on performance, to secure 
effective participation from all groups providing, or profit- 
ing from, the services of the profession. . 

3. Interdependence of Processes.--To be effective for 
its purposes, each process in the overall program of pro- 
fessional standards must be supported by the others and 
must, in turn, support them. 

4, Feasibility.-- Responsibility for the performance of 
a function should be assigned to the agency that can reason- 
ably be expected to perform it. 


























The following characteristics are necessary if the cre- 
dential program is to be effective: 

1, Purposes.--The primary purpose of a certification 
program in education is to verify the completion of an ap- 
proved program of professional preparation, with stand- 
ards defined by the profession, and legalized by the state 
through the issuance of a credential. 

2. School Positions.--In the light of the purpose estab- 
lished for certification, only those positions should be 


' 





i, 


included that call for a program of preparation in a profes. 
sional school of education. 

_ 3. Stating Requirements.--The ideal, just as soon as 
possible, is the overall requirement of institutional recom. 
mendation. , , 

4. Defining Standards.--Definition and maintenance of 
standards in quality of programs. is the responsibility of 
the institutions accredited for the purpose. 








The proposed credential structure is as follows: 


Basic Teaching Credentials : 
1. The Elementary Credential, valid for the range from 
the nursery school through the ninth grade. 
2. The Secondary Credential, valid for the range from 





_ the seventh grade through the fourteenth grade. 


3. The Junior College Credential, valid for the range 
from the tenth grade through the fourteenth grade. 


Advanced Credentials 

1, Teaching of Exceptional Children 
2. Supervision | 
3. Pupil Personnel Services 

4, Administration 


Special Staff Permits 
These are needed to take care of special supporting 
non-professional activities. 








Support from Other Processes 





1, Program building in the preparing institutions, in 
order that adequate programs for preparation may be 
available. | 

2. Accreditation of the preparing institutions, to insure 
that a minimal quality of program is maintained. 

3. Administrative competence at the local level, as 
demonstrated in assigning personnel to duties for which 
they are prepared; and | 

4, Accreditation at the local level, to insure the effec- 
tive use of prepared personnel. | 

291 pages. $3.75. Mic 56-2933 


EXPLORATION IN CURRICULUM FOR 
| APPLIED ARTS DESIGN 


(Publication No. 17,687) 


Wayne Edwin Champion, Ed.D. 
Stanford University, 1956 


The Problem 


At San Jose State College, a minor in art is required 0 
teacher candidates in industrial arts. The purpose of this 
study was to plan and teach an introductory course in de- 
sign in such a way that students might gain maximum bene 
fits from subsequent art courses. 

Industrial arts programs often over-emphasize voca- 
tional training considerations. Art education often em- 
phasizes the need of the individual to design or express 
his own ideas and feelings. It is hoped that techniques de 
scribed in this design course may have a broader applica 
tion in a variety of industrial arts and art courses. 

This study was concerned with the following needs: (1) 
a balance of esthetic and engineering considerations, both 
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in the nature of problems and in criteria considered for 
evaluation, (2) an introduction to techniques without sup- 
pressing desires to find.new ones, (3) a development of 
new activities which parallel those being used most suc- 
cessfully in art education. 


Procedure and Evaluation 





In September 1955, three sections of approximately 
twenty students were registered. A pre-test consisting of 
reactions to slides (to secure preference tendencies) and 
open-ended questions (to secure indications of attitudes 
toward art and art instruction) was given. It was repeated 
at the termination of the course. To establish “expert 
opinion” as criteria for evaluating shifts in the preference 
tendencies between pre-test and post-test, ten experts took 
the test. 

Since the degree of difference between sets of slides 
varied, it was not expected that expert opinion would be 
unanimous. When expert opinion was unanimous, it was 
assumed that the distinction was fairly obvious or not con- 
troversial. When this opinion was divided, it was assumed 
that the distinction was more subtle or controversial. 
Wherever expert opinion was unanimous the students 
showed a definite shift toward that opinion. There was 
also a tendency in most, but not all, cases for student pref- 
erence to shift toward the majority expert opinion. 

Responses to open-ended questions, relative to art and 
art instruction, were slightly more favorable at termina- 
tion than at beginning of course. 

Recordings of student-led discussions, lectures, and 
teacher-student interviews, were made. Photographs were 
taken of student work. Student evaluations of the teaching 
techniques were made at mid-term and termination. Since 
development of interest and initiative were key factors, 
records were kept of attendance in a “free workshop 
period.” Extensive notes were made in class and shop. 

Motivation ratings were obtained from ten art instruc- 
tors teaching industrial arts majors, three months after 
completion of the course. Members of experimental 
groups were not known to art instructors. The average 
ratings for majors who had taken the course were slightly 
higher than those for majors who had not. 


Conclusions 





There was an apparent improvement in rapport between 
the students and between teacher and students over that 
observed in the course as previously taught. This was evi- 
denced by the degree of participation and frankness in 
group discussion, by responses on course evaluation 
forms, and by a continuing interest shown after the course. 

It was concluded that systems of grading and crediting, 
and patterns of behavior with their resulting pressures, 
both those established by the college and those which origi- 
nate with the students, are such strong modifiers of inter- 
est and attitude that any individual course or teaching tech- 
nique, lacking support in the broader area, can, at best, 
make only slight changes. However, the nature of recorded 
group discussions and the apparent interest of students 
during the months following the completion of the course, 
together with the impressions obtained in the follow-up in- 
terviews, suggest that the general pattern of the approach 
may be worthy of further development and evaluation. 

263 pages. $3.40. Mic 56-2934 





THE NOTATIONAL SYSTEM AS AN AID 
TO UNDERSTANDING ARITHMETIC 


(Publication No. 18,534) 


Elbert W. Hamilton, Ph.D. 
State University of Iowa, 1956 


Chairman: Herbert F., Spitzer 


Purpose. 

The purpose of this study was to assess the effective- 
ness of some experimental material called, “Make Believe 
Arithmetic,” which had been developed by the writer and 
used for four years in the training program for teachers 
of elementary arithmetic at Iowa State Teachers College, 
Cedar Falls, Iowa. 

Background and Materials. 

Material to reinforce students’ understanding of num- 
ber system, base and notation has been suggested by 
several authorities. Most current college textbooks con- 
tain references to and explanations of number system. 
This material, “Make Believe Arithmetic,” is an analogy 
to arithmetic for the purpose of developing those ideas 
more fully. It consists of a unique set of number names 
and symbols organized on base six. Exercises, explana- 
tions and examples are provided in most of the aspects of 
counting, reading and writing number, measuring and 
computing with integers, common fractions and place value 
fractions. 

Methods and Procedure. 

The study had two parts: A controlled research project 
and a questionnaire. 

Part I. A controlled experiment involving 380 college 
students compared a control group who used only conven- 
tional materials about number system to an experimental 
group who used the experimental material. Two measures 
were taken at the end of three week and two more at the 
end of 12 week intervals. These were treated by analysis 
of variance using difference scores. A subsidiary question 
as to the interaction effect on levels of ability was also 
explored. 

Part II. The second part of the study consisted of a. 
questionnaire to sample attitudes such as, confidence and 
pleasure in teaching arithmetic; and impressions about 
such topics as counting, computation, and learning problem 
of the beginner and the effectiveness of visual and material 
teaching aids. | 

Over 1500 students who had had experience with the 
experimental material were out of school and comprised 
the population that was sampled. The close agreement be- 
tween the returns to the questionnaire and known strata of 
the population such as, grade in course and years of teach- 
ing experience, seemed to make the questionnaire results 
quite reliable. 








Sanne 

omparisons of sums of difference scores favored the 
experimental group in all cases. In two of three compari- 
sons the null hypothesis of no difference between the means 
of the experimental and control groups can be rejected 
beyond the five per cent level of confidence. A comparison 
of concentrated versus interspersed use of the experimen- 
tal material favored the concentrated use, however, the 
difference was not significant. No significant interaction 
of method upon ability levels was found in any of three 
comparisons. The fourth such comparison was prohibited 
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by a significant teacher variance during the first of the two 
3 week experiments. 

The questionnaire was highly favorable to the experi- 
mental material. Eighty-four per cent of the 270 respond- 
ents recommended making such material a regular part of 
the first course in the teaching of arithmetic. About half 
were satisfied with the emphasis being given to it and about 
one-third recommended more extensive use of the material. 
Recommendations. 

This or similar material used to help acquaint the 
prospective arithmetic teacher with the nature of the num- 
ber system, is effective and popular with students at the 
freshmen and sophomore level. Much of the effectiveness 
appears to depend on the fact that confusion over the sym- 
bol “10” which occurrs in conventional material is avoided. 
A good approach to the use of visual and material teaching 
aids is afforded since success with the experimental ma- 
terial depends to some extent upon the adaptation of ten 
base devices to base six. Many of the techniques suggested 
in the methods books are employed in the learning of the 
analogous material. 193 pages. $2.55. Mic 56-2935 





AN EXPLORATORY STUDY OF THE USE OF 
ACTION RESEARCH IN STUDENT TEACHING: 
A DESCRIPTION AND ANALYSIS OF THE USE 
OF ACTION RESEARCH IN TWENTY-ONE 
OFF-CAMPUS STUDENT TEACHING SITUATIONS 


(Publication No. 17,650) 


Carol Kahler, Ed.D. 
New York University, 1956 


Chairman: Professor Alonzo F. Myers 


Teacher education institutions have outgrown campus 
school facilities and are utilizing neighboring public 
schools. The survey presented in the Thirty-second Year- 
book of the Association for Student Teaching revealed a 
need to upgrade many off-campus situations. Action re- 
search suggested itself as an orientation tool of possible 
usefulness for student and sponsor teacher--a tool which 
might alter the nature of student teacher experiences im- 
mediately and prove of long-range assistance in approach- 
ing future teaching problems. 

This exploratory study describes twenty-one action re- 
search projects cooperatively planned with student teach- 
ers and sponsor teachers in off-campus student teaching 
centers. Teaching techniques connected with each action 
research project were compared with non-research teach- 
ing techniques utilized by students during nine-week teach- 
ing periods. Better-than-average students were selected 
by academic records and interview. 

Data concerning each student’s experiences were 
gathered from daily student logs, sponsor teacher reports, 
college supervisor observations, student reporting of daily 
feelings of status and role in the classroom, indices of stu- 
dent teacher-sponsor teacher interpersonal relationships 
as reported on rating forms devised by Huey,! and re- 
sponses to a series of questions related to the action re- 
search experience, plus student responses to three hypo- 
thetical classroom problems before and after involvement 
in action research. 
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Action research projects covered a range of grades 
from kindergarten through eighth, but omitted the second 
and seventh grades, Seven projects presented diagnostic 
research, while the remainder tested hypotheses on group 
process, mathematical learnings from integrated subject 
matter areas, individualized reading programs, applica- 
tions of the needs theory, and varying patterns of class- 
room presentation. 


Findings of the study: 


1, 


_ 


Action research is one vehicle for introducing se. 
lected practices into off-campus laboratories, thus 
broadening student teacher experiences and permit. 
ting increased college supervisor participation in 
planning student teaching experiences. In the par. 
ticular situations studied, action research provided 
greatest increase in use of the following generally 
categorized teaching techniques: 


a. Techniques of preparation which involved pupil 
participation other than achievement and ability 
measurements. 


b. Observation and recording of pupil behavior as 
a technique of preparation and as evaluation 


c. Techniques of evaluation involving pupil self- 
analysis. 


Sponsor and student teachers became oriented toa 

“theorizing practitioner” role, but this investigation 
offered limited indications of the extent or duration 
of identification. 


Students demonstrated the need to-have achieved a 
satisfying sense of status within the classroom prior 
to initiation of action research. 


While two-thirds of all students and sponsors re- 
ported that action research participation had helped 
them “maintain” good working relationships, the 
study presented no evidence that joint action re- 
search participation “created” good relationships. 


Although sponsor teacher general reaction to par- 
ticipation in action research was more favorable 
than student reaction, student enthusiasm for the 
specific research projects exceeded sponsor en- 
thusiasm. 


There was no evidence that student participation in 
one project was accompanied by any general tendency 
toward improved use of scientific method in arriving 
at solutions to hypothetical classroom problems 


The dependence of student upon sponsor and of col- 
lege upon cooperating schools, plus supervisory ré- 
strictions in cooperating schools, were shown to be 
factors limiting the type of research which could be 
inaugurated in each situation. 


Suggested areas for future research: 


1. 


2. 


Exploratory studies extending the period of student 
teaching to permit follow-up of diagnostic research 
which has established behavior benchmarks useful 
in testing hypotheses. 


Further exploratory studies of student teacher par- 
ticipation in group experimentation where risks 
might be minimized, planning potential increased, 
and research responsibilities divided. “Group” 1 
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include all sponsor teachers in a given cooperating 


school system, administrators, and college personnel. 


3, Exploratory studies of opportunities for student in- 
volvement in action research in other teacher educa- 
tion courses. 362 pages. $4.65. Mic 56-2936 


1, J. Frances Huey, “Interpersonal Relationships be- 
qween Student Teachers and Their Cooperating Teachers.” 
Unpublished Doctoral Dissertation. 


ACTION RESEARCH AS A MEANS OF 
IN-SERVICE TEACHER EDUCATION 


(Publication No. 17,698) 


Justine Beyers O’Reilly, Ed.D. 
Stanford University, 1956 


The purpose of this study was to test the effectiveness 
of a program of action research used as a means of in- 
service teacher education. Leadership designed to launch 
and stimulate action research was exercised and an analy- 
sis of teacher response and classroom behavior attempted 
to determine whether supervisory procedures which in- 
volved teachers in clarifying their own problems and vali- 
dating their own procedures would broaden their concepts 
of their teaching role, improve their instructional prac- 
tices, and change their behavior as members of their 
schools, their community and of their profession. 

The study was concerned with fifty-six home economics 
teachers in grades seven through twelve in a single city 
system. The action research was directly concerned with 
modifying the practices of those persons engaging in the 
research. It was recognized that the product would be of 
use primarily to the participants; however it was expected 
that some principles of supervisory leadership would be an 
important by-product. 

Action research activities were carried on by groups 
and individual teachers. Supervisory leadership focused 
on three major functions (1) motivating teachers to want 
to study problems of interest and concern to them, (2) 
serving as a catalyst in stimulating teachers to participate 
ina responsible way in a research program to improve the 
effectiveness of their work, and (3) providing help to 
teachers when their own resources were inadequate for 
carrying through their activities successfully. Basic prin- 
ciples of leadership identified when the study was planned 
and steadfast dedication to a concept of leadership which 
respected the potential of the individual and maintained 
faith in the soundness of cooperative action consistently 
influenced the guidance of the teacher education program. 

The factors in teaching competence as outlined in the 
Measure of a Good Teacher by Lucien B. Kinney were used 
a8 Criteria of effective teaching. Evidences were collected 
from teachers’ written reaction to unstructured inquiries, 
Voluntarily written communications, anecdotal records of 
teacher comments, reports of action research activities, 
fecords of teacher participation in in-service and profes- 
sional activities and actual changes identified in instruc- 
tional practices. Statements revealing teacher concepts of 
their role, changed practices in working with pupils, and 
teacher behavior as a member of the school, as a liaison 








between the school and community and as a member of the 
profession were tabulated. 

The evidence secured and analyzed quantitatively and 
qualitatively revealed that teachers broadened their con- 
cepts of all six roles. An increased number of factors re- 
lated to the roles were recognized; teachers accepted 
more specific responsibilities inherent in the roles; they 
were sensitive to more relationship aspects of each role. 
The greatest growth was in respect to being a professional 
person. The least growth was in connection with the roles 
of counselor and guidance worker and mediator of the 
culture. 

Nearly half of the reported changes in instructional 
practices were concerned with directing the learning of 
pupils. A substantial number of changes were related to 
the role of mediator of the culture. There was increased 
cooperative action - first with the pupils and later with 
other teachers, principals, parents and resource persons 
in the community. New.concepts of problem-solving, dis- 
cussion, role playing and evaluative activities were evident. 

Evidence revealed the inter-personal relationships 
among the home economics teachers improved and that 
teachers became increasingly aware of their role in the 
overall effectiveness of the entire school, as members of 
their school organizations, the community and of the pro- 
fession. They utilized more available educational re- 
sources in the community and secured the cooperation of 
more parents in school activities. There was a significant 
increase in the number of teachers who participated in 
in-service programs and in professional organizations. 

271 pages. $3.50. Mic 56-2937 


THE COMPETENCES OF SECONDARY 
SCHOOL BUSINESS TEACHERS 


(Publication No. 17,703) 


Robert James Thompson, Ed.D. 
Stanford University, 1956 


Statement of the Problem. The general purpose of this 
study was to identify and analyze the professional compe- 
tences desirable for public secondary school business 
teachers. This study, through a sampling of attitudes 
toward teacher roles and the competences necessary to 
perform these roles, may lead to the improvement of 
teaching in business education. No attempt was made to 
deal with specific subject matter competence. The com- 
petence of the business teacher, rather than curriculum 
requirements or facilities, is thus the major concern of 
this study. 

Method of the Study. An initial list of the competences 
considered necessary to teach business education success- 
fully were derived from the experience and opinions of ex- 
perts in business education, and education in general. An 
examination was made of the literature in business educa- 
tion for a ten-year period from 1944 to 1954. From this 
was compiled a list of teaching competences considered to 
be important by authorities in the field. The competence 
statements were chosen on the basis of frequency of men- 
tion in the literature. 

The competence statements were sent for rating to 
persons interested in the competences of secondary school 
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business teachers, and who were in a position to judge the 
relative value of such competences: (1) business teacher 
educators, (2) public secondary school business teachers, 
and (3) public secondary school principals. They were 
asked for their estimation of importance, rather than re- 
ports of the status, of present practice. 

Tables were prepared showing: (1) The mean rating by 
rank order and standard deviation of the distribution of the 
ratings from the mean, for each competence by each rating 
group. (2) The coefficients of correlation showing amount 
of agreement among the three groups of judges. (3) The 
differences and similarities of different groups regarding 
different items tested for statistical significance by “t” 
tests. 

Results. Of the 45 competence statements submitted to 
the judges, the unanimous choice as to the first in rank 
was: “Interest in and enthusiasm toward the subject.” 

The findings indicate a high coefficient of correlation, 
.92, exists between the ratings of the competences by 
business-teacher educators and business teachers. A much 
lower degree of agreement, .70, exists between the busi- 
ness educators and the secondary school principals. The 
business teachers and their school principals are in great- 
est agreement with a correlation of .97. 

The mean scores ranged from 4.91 to 3.10 on a scale 
identifying 5.0 as exceedingly important, and 1.0 of little 
or no importance. 

The roles played by the teacher were emphasized in 
the following order: (1) Counselor and Guidance Worker, 
(2) Member of the Profession, (3) Mediator of the Culture, 
(4) Director of Learning, (5) Link with the Community, and 
(6) Member of the School Community. 

Conclusions. The list of competences supports the con- 
tention that effective business teachers are not only skill- 
ful in guiding the learning process, but are also sympa- 
thetic and understanding in their relationships with young 
people, The over-all task of business education incorpo- 
rates a greater concept of teaching than that of knowledge 
of subject matter and dexterity in the skills. In fact, the 
competence statements ranked highest by all three groups 
of judges are those considered important in all subject 
matter areas. 

This research has helped to define the responsibilities 
of the business teacher and indicates that a common area 
of agreement on necessary business teacher roles is 
possible. 169 pages. $2.25. Mic 56-2938 





AN APPRAISAL OF SELECTED ASPECTS OF 
A TEACHER EDUCATION PROGRAM AT THE 
NORTHERN ILLINOIS STATE TEACHERS 
COLLEGE BASED UPON A FOLLOW-UP INQUIRY 
OF BEGINNING SECONDARY SCHOOL TEACHERS 


(Publication No. 17,787) 
Romeo Maxwell Zulauf, Ed.D. 
Indiana University, 1956 
Chatrenan: August W, Eberle 


Problem; The problem was to appraise selected aspects of 
the undergraduate preparatory program for secondary school 
teachers at the Northern Illinois State Teachers College. 


Procedure: Graduates from the secondary school curricy. 








lum during the years 1952, 1953, and 1954, who majored ip 
academic fields and who were teaching grades above the 
sixth in the public schools of Illinois and their supervising 
principals were interviewed. Forty-five graduates thus 
qualified as beginning teachers and 41, or 91 per cent, of 
them participated in the study together with 38 principals, 
Interview guides, prepared with the aid of selected staff 
members of the College were used. Information and opin- 
ions were obtained from the beginning teachers pertaining 
to: their teaching responsibilities, their professional 
plans, their community activities, the difficulties they ex. 
perienced, the adequacy of selected services offered by 
the College, the value of courses required in the profes- 
sional sequence, and the value of courses taken outside the 


‘Department of Education. The principals’ opinions were 


secured relative to the strengths and weaknesses of their 
beginning teachers, the difficulties encountered by these 
teachers, and their attitudes toward supervision. 


Summary: (1) nearly two out of five of the beginning 


teachers were teaching subjects outside their major and 
minor fields; (2) two out of five of these teachers were 
teaching grades of the junior high school level; (3) a ma- 
jority reported the completion of some advanced profes- 
sional study; (4) a majority did not live in the communities 
in which they taught and reported little participation in 
community activities; (5) these teachers did not recognize 
difficulties related to deficiencies in professional attitudes 
and traits and in general teaching personality as did their 
principals; (6) beginning teachers reported difficulties 
that were related to the community environment which 
their principals did not recognize; (7) beginning teachers 
were receptive to supervision but received little of it 
through the medium of classroom visitation by their prin- 
cipals; (8) these teachers endorsed a planned follow-up 
program by the College as an aid to beginning teachers; 
(9) the extra-class services offered by the College were 
generally adequate to meet the needs of these teachers; 
(10) student teaching was the most valuable course in the 
professional sequence to these teachers; (11) except for 
student teaching and, to a lesser extent, the course in 
guidance of learning, the courses in the professional se- 
quence apparently failed to meet the needs of the beginning 
teachers; (12) the courses in the professional sequence 
offered prior to student teaching could have been improved 
in the judgment of the beginning teachers had they provided 
more laboratory experiences and presented more specific 
applications of theories taught; (13) most of these teachers 
judged the specific methods courses offered by the major 
departments to be of much value; (14) not more than 34 
per cent of the beginning teachers agreed on the value of 
any specific course taken outside the Department of Edu- 
cation and outside their major and minor fields; (15) these 
teachers apparently judged the value of the courses they 
took in terms of the usefulness of the knowledge which 
they acquired, the personal satisfaction gained from the 
acquisition of knowledge, and the effectiveness with which 
the instructor stimulated their interest and regard; and 
(16) the on-the-job performance of the beginning teachers 
was generally satisfactory to their employers. i 
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EDUCATION, THEORY AND PRACTICE 


AN ANALYSIS OF THE DEVELOPMENT OF 
ELEMENTARY SCHOOL CHILDREN IN CERTAIN 
SELECTED ASPECTS OF PROBLEM-SOLVING 
ABILITY: A STUDY OF FORMULATING AND 
SUGGESTING TESTS FOR HYPOTHESES 
IN SCIENCE LEARNING EXPERIENCES 


(Publication No. 17,633) 


J. Myron Atkin, Ph.D. 
New York University, 1956 


Chairman: Professor J. Darrell Barnard 


Problem 

- The problem of this investigation was twofold: One part 
was to ascertain the nature of certain aspects of children’s 
development in selected phases of problem-solving ability. 
A second part was to discover what relationship, if any, 
exists between certain factors and this development. 


Experimental Design ) 

The abilities of children to formulate hypotheses and to 
suggest tests for hypotheses in science learning experi- 
ences were Studied in grades one, three, and six in selected 
elementary schools. For purposes of comparison, half the 
classrooms selected had been judged by experienced edu- 
cators on the basis of certain criteria to be relatively per- 
missive regarding the development of children’s problem- 
solving ability. The other half of the classrooms selected 
had been judged by the same educators to be less permis- 
sive with regard to this development. 

When the children in each type of classroom setting 
were hypothesizing, their remarks were recorded verbatim 
ontape. Twenty different situations were recorded at each 
of the three grade levels. | 

The children’s responses elicited during these record- 
ing sessions were allocated to certain categories describ- 
ing various aspects of the processes of formulating and 
suggesting tests for hypotheses in science learning experi- 
ences. The allocation to categories was checked by jurors 
selected on the basis of certain criteria. The comparative 
frequencies in the various categories of response were de- 
termined, and the changing frequencies at the three grade 
levels and in the two contrasting types of classroom set- 
tings were described to present a picture of children’s de- 
velopment in the abilities studied. 

Various statistical procedures were used to determine 
the significance of the variability of the children’s re- 
sponses at the three grade levels and in the two contrast- 
ing types of classroom settings. 


Findings 


Within the limitations of the experimental design, the 
following statements seem to the investigator to summarize 
the major findings of this study: 

1, Elementary school children hypothesized readily in 
— learning experiences at each of the grade levels 
studied, : “£4 

2. Children seemed to use a variety of sources when 
formulating hypotheses: authority, experimentation, ob- 
servation, and “original” guesses. 

3. With the exception of the recognition of assump- 
ions, it was found that the jurors and the investigator were 





able to recognize all the other aspects of problem-solving 
behavior analyzed in this study. 

4. Children were frequently unable to state the bases 
for their hypotheses. 

9. Children in the upper elementary grades tended to 
employ authority while younger children tended to use ob- 
servation when formulating hypotheses in science learning 
experiences. 

6. At any one of the grade levels studied, children 
hypothesized with about the same frequency of accuracy as 
children at any other grade level studied. 

7. The children in the upper elementary grades tended 
to suggest tests for hypotheses, of any sort, less frequently 
than children in the lower elementary grades. 

8. Children, at each grade level, tended to use empiri- 
cal methods of testing hypotheses more than they used 
authority. | 

9. Children in the classrooms judged to be relatively 
permissive for children’s problem-solving behavior tended 
to express authority as the bases for their hypotheses at 
frequencies significantly lower than the children hypothe- 
sizing in classrooms judged to be less permissive. 

10. Children hypothesizing in classrooms judged to be 
permissive for problem-solving activity hypothesized 
neither more accurately nor less accurately than children 
hypothesizing in classrooms judged to be less permissive. 

11. Children in relatively permissive classroom situ- 
ations for problem-solving suggested empirical methods 
of testing hypothesis significantly more than children in 
less permissive situations. 

12. There seems to be no evidence, based on the data 
in this study, that children with higher intelligence scores 
select either authority or empirical methods of testing 
hypotheses at frequencies significantly different from 
children with lower intelligence scores. 

159 pages. $2.10. Mic 56-2940 


USE OF GROUP PROCESS IN TEACHER-PUPIL 
PLANNING OF THE DAY’S ACTIVITIES IN 
GRADES ONE, THREE, AND FIVE 


(Publication No. 17,759) 


Betty Beaty, Ed.D. 
Indiana University, 1956 


Chairman: Ruth G, Strickland | 


Summary 


Purpose of the study. The purpose of this study was to 
determine whether there were evidences of the use of the 
group process in teacher-pupil planning of the day’s ac- 
tivities in grades one, three, and five as evidenced by 
roles the group members play. The study also attempted 
(1) to determine the patterns of interaction of the groups, 
(2) to determine content of planning periods, (3) to deter- 
mine types of questions teachers asked, and (4) to dis- 
cover the effects of (a) room environment and (b) type of 
questions teachers asked on group process roles played. 

Procedures. Tape recordings were made of three con- 
secutive planning periods in each of three first, third, and 
fifth grade classes in each of three cities. These classes 








The tlems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





1854 EDUCATION 





were selected by the schools’ supervisory personnel. The 
tapes were transcribed into typewritten form for classifi- 
cation into categories of roles, nature of content, and types 
of questions teachers asked. Data not obtainable from the 
tape recordings, such as room environment and patterns 
of interaction, were recorded by the researcher on a spe- 
cially prepared observation sheet. These data were trans- 
ferred to summary sheets for further analysis. 

Statistical techniques. The chi-square test of signifi- 
cance was used to determine the effect of room environ- 
ment and teacher question type on teacher and pupil re- 
sponses. 





Conclusions 


1. Individual group member roles were found to be 
most prominent in teacher-pupil planning of the day’s ac- 
tivities. Within this main classification “giving informa- 
tion” was most prevalent among pupils, while “seeking 
information” was most widely used by teachers. This 
would seem to explain the lack of a circular pattern of in- 
teraction in participation records of the majority of these 
groups. 

2. Remarks were generally directed to the teacher 
rather than to group members. 

3. Wide participation in planning grew out of teachers’ 
techniques of bringing in many children but there appeared 
to be a lack of awareness of how to secure circular inter- 
action. An important element in planning is having chil- 
dren react to others’ reactions. 

4. For the most part group building roles were as- 
sumed by the teachers of the groups in this study. 

0. There was wide use of group action roles at all 
levels in all of the schools. It appears evident that chil- 
dren are eager to assume responsibility for getting the 
work of the group done. Much of the content of planning 
periods included planning for work periods. 

6. Content of planning seemed to be more alike than 
different on all grade levels. The major part of the con- 
tent consisted of setting a schedule for the day within 
routine framework and planning work and class periods. 

7. Significant differences related to classroom envi- 
ronment appeared in teacher responses for all three grade 
levels but appeared in pupil responses only on the first 
grade level. 

8. Use of group process roles was not affected by 
question type alone. — 

9. When both question type and classroom environment 
varied together on the fifth grade level significant differ- 
ences appeared in pupil responses. Since question type by 
itself was not significant, the difference was apparently 
related to difference in class environment. 

10. When neither class environment nor question type 
differed, comparisons between classes on the same grade 
level resulted in differences short of significance. This 
suggests that there exist no major unrecognized variable 
determining response type on the part of either pupils or 
teachers. 


Implications and Recommendations 


1, The group skills involved in identifying problems 
and learning to solve them must be taught, and learned, 
and practiced. 

2. More attention needs to be given by teachers to the 





| 


evaluation of the concepts of group living they are really 
teaching. Are children learning to initiate ideas and iden. 
tify problems or is that group role always assumed by the 
teacher? Are children learning that the best way to get 
along in a group is to offer no ideas and to agree without 
question to that which the teacher suggests ? 

3. Perhaps study is needed to determine the skills 
teachers have and the ones they need in order to direct the 
group process. 

4. Longitudinal research is needed in controlled situ- 
ations to determine actual growth in the use of group proc. 
ess from the primary through the intermediate grades. 
What kind of growth can take place? What can teacher- 
pupil planning do to bring this growth about? 

5. Evaluation of the purpose of the period for planning 


the day’s activities might well be the object of future re- 


search. Is it a time to schedule routines and to plan that 
which the teacher feels is important, or is it an opportunity 
for children to progress in the ability to apply group tech- 
niques in identifying and solving problems real to them? 
6. The use of tape recordings suggests a practical 
technique for studying actual behaviors of groups and indi- 
viduals to determine growth in many areas over an ex- 
tended period of time. 90 pages. $1.50 Mic 56-2941 


THE EXTENT TO WHICH EQUIPMENT AND 
FACILITIES ESSENTIAL TO AN AUDIO-VISUAL 
PROGRAM HAVE BEEN PROVIDED IN 
ELEMENTARY SCHOOLS CONSTRUCTED 
BETWEEN 1945 AND 1951 AND 
RECOMMENDATIONS FOR FUTURE CONSTRUCTION 


(Publication No. 17,636) 


Kenneth Lowell Bowers, Ph.D. 
New York University, 1956 


The literature of audio-visual education, of elementary 
school curriculum, of public school administration, and 
of schoolhouse planning recognizes the need for the use of 
modern methods and materials of communications in the 
classroom. Many authorities also agree that such mate- 
rials and methods require special building provisions. 
The investigator endeavored to determine what these 
building facilities were, to what extent they had been pro- 
vided in selected elementary schools, and how some schod 
systems with outstanding audio-visual programs had 
achieved such recognition. 

A questionnaire regarding the desirability of various 
facilities for the use of audio-visual aids was sent to audio- 
visual specialists, school administrators, curriculum éx- 
perts, and architects. On the basis of the replies from 
this nation-wide survey, a check list of building facilities 
and audio-visual equipment necessary for the use of audio- 
visual materials was compiled. 

To determine to what extent the necessary facilities 
and audio-visual equipment were provided in modern 
elementary schools, two hundred seventy-five schools 
were surveyed by questionnaire. These schools were 
chosen by the chief school officer in each state as the 
architecturally outstanding buildings constructed between 
1945 and 1951. The audio-visual equipment and building 
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facilities in these schools were compared with the equip- 
ment and facilities regarded as necessary for the use of 
qudio-visual aids, as determined by the audio-visual facili- 
ties and equipment questionnaire. 

To discover how good audio-visual programs, including 
provisions for adequate equipment and building facilities, 
had been developed, the United States was divided into five 
geographical regions, the Southeast, South, West, Central, 
and Northeast. Audio-visual authorities suggested schools 
in each region which had developed outstanding audio- 
visual programs. To make the study general in applica- 
tion, both rural and urban schools in both wealthy and real- 
tively poor school districts were chosen in each region and 
were visited by the investigator. 

It was found that on the average, the classroom facili- 
ties considered essential for the use of audio-visual aids 
were provided in sixty-two per cent of the architecturally 
outstanding elementary schools surveyed. Essential audi- 
torium facilities were provided in fifty-six per cent of the 
buildings which included auditoriums, Essential general 
building facilities were included in fifty per cent of the 
schools surveyed. Facilities considered desirable but not 
essential were found in fifty-two per cent of the class- 
rooms, twenty per cent of the auditoriums, and in thirty- 
eight per cent of the general building facilities listed. 

An average of forty-five per cent of the schools studied 
were completely without each of the audio-visual machines 
regarded necessary to an audio-visual program, An aver- 
age of twenty-seven per cent of the schools met the mini- 
mum standards for an adequate number of machines. 

Six essentials were found in the audio-visual programs 
studied: a sympathetic administration, an efficient audio- 
visual director, a progressive teaching staff, available in- 
structional materials, adequate audio-visual equipment, 
and well-equipped classrooms and buildings. 

The investigator proposes that model classrooms and 
buildings be established for research into efficient school 
construction; that such research findings be well- 
publicized; that state school building codes include the 
facilities necessary for the use of audio-visual aids in 
classrooms; that state funds be provided for expensive 
audio-visual equipment where schools cannot afford it and 
to set up film libraries where inexpensive sources of in- 
structional films are nonexistent; that teacher education 
include mandatory courses in audio-visual utilization; 
that there be further research to improve teacher training 
courses in audio-visual education. 

589 pages. $7.50. Mic 56-2942 


A COMPARATIVE STUDY OF GOOD AND POOR 
READERS AT THE MIDDLE GRADE LEVEL 


(Publication No, 18,015) 


Warren Gibson Cutts Jr., Ph.D. 
Syracuse University, 1956 


This study was conducted for the purpose of examining 
more carefully the personality structures, parental atti- 
tudes, experiential backgrounds, developmental histories 
and intra-family relationships of both good and poor 
readers at the middle grade level. One of its chief contri- 

ons has been the presentation of an interview technique, 





which may serve as a guide to teachers in gaining a better 
understanding of their pupils and to research workers in- 
terested in obtaining more valid information in studies 
involving homes and parents. 

The factors listed above were investigated intensively 
by means of standardized tests of reading, intelligence 
and personality, teacher, child and parent interviews, care- 
ful study of each child in all of his school activities, analy- 
sis of his work and creative efforts, and a careful review 
of all material contained in his permanent school record, 
In addition, each parent submitted to a reading test, the 
results of which were compared statistically with those of 
the child. 

Careful control of factors universally recognized to 
have an effect upon reading status was carried out in the 
selection of subjects. Rigid criteria were followed in 
matching pairs of good and poor readers on these vari- 
ables; age, sex, intelligence and school experience, A dis- 
parity of at least one year was required between the read- 
ing levels of each matched pair. 

More than 280 children from high second to low fifth 
grade in an average village school in the Appalachian high- 
lands were included in the study. After more than a year 
of testing and retesting only 12 closely matched pairs who 
could meet the reading-disparity requirement had survived 
the screening. From these the writer selected the five 
most closely matched pairs for intensive study. A dis- 
parity of more than two years between the reading levels 
of the good and poor reader existed for each of these pairs. 

It was found that superior readers are no better ad- 
justed personally or socially than their poorer reading 
counterparts, although they were slightly more popular at 
school, The superior readers tended to manifest more 
tensions and nervousness; they were inclined toward per- 
fectionism, with accompanying withdrawing tendencies and 
a reluctance to face new situations; they were more inde- 
pendent in nearly all activities, and they disclosed distinct 
leadership tendencies. 

The poor readers tended to manifest dependence, com- 
placence and submissiveness in their day-to-day relation- 
ships. They were more often followers and seldom dis- 
closed any leadership tendencies. 

The superior readers as a group failed to show any 
superiority from the standpoint of social and economic 
advantages or from the standpoint of reading material 
available in the home. Their parents as a group were no 
better educated than those of the poor readers, and they 
represented equivalent occupational levels. The correla- 
tion between the reading levels of parents and those of 
their children did not prove statistically significant. 

Attitudes shown by the parents, however, and the en- 
couragement given the children to achieve academically 
apparently play a crucial role in the formation of person- 
ality traits characteristic of good and poor readers. In 
almost every case, the superior readers were often read 
to before starting to school by either their parents or 
someone else at home. And they were either guided toward 
independence or forced to become independent in order to 
satisfy their own needs. Over-stimulation on the part of 
parents was much more characteristic of the superior 
readers, 

One of the most crucial questions arising from this 
study and one which indicates a need for further research 
is the following: How can independence be encouraged and 
satisfactory effort elicited without the concomitant 
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undesirables of hypertension, over-stimulation and per- 
fectionism ? 323 pages. $4.15. Mic 56-2943 


AUDITORY ACUITY AND DISCRIMINATION 
DIFFERENCES AS FACTORS IN 
SPELLING COMPETENCE 


(Publication No. 17,688) 


Thelma Louise Johnson Damgaard, Ed.D. 
Stanford University, 1956 


Statement of the Problem 


The purpose of this study is to determine the extent to 
which spelling competence is related to auditory discrimi- 
nation ability. In more specific terms, it seeks to investi- 
gate the degree to which success or failure in spelling 
achievement is related to the ability to make discrimina- 
tions in pitch, loudness, rhythm, timbre, and tonal se- 
quence. | 





Area of Concern 


Intelligence is universally recognized as a major deter- 
minant in all learning, with studies showing that a correla- 
tion of .45 represents the general relationship between 
spelling competence and intelligence. Research data also 
indicate, however, that poor spellers are not necessarily 
handicapped in this respect. Such findings demonstrate the 
necessity for the diagnostician to look for other elements 
which may, in certain cases, possess greater significance. 
It seems possible that one of these crucial factors may be 
the ability to make fine auditory discriminations. 

It is often argued that inconsistent spellings in English 
make it impossible to utilize auditory discrimination to 
any great extent in improving spelling accomplishment. 
However, the studies of Hanna and Moore imply that a 
strong phonemic sense would aid a pupil in spelling at least 
80 per cent of the sounds in the words he commonly uses. 

A question arises, too, as to the possibility of improv- 
ing auditory discrimination even if it is shown to be a fac- 
tor in spelling competence. There has been wide differ- 
ence of opinion on this, but at present it is generally ac- 
cepted that although it is not possible to improve the 
physical functioning of the aural mechanism, it may well 
be that conscious awareness of differences in auditory 
stimuli may be sharpened. 





Design of the Study 

In this study fifty-one matched pairs of fifth and sixth 
grade boys and girls, matched on age, sex, IQ, and years 
of schooling, were used. The spelling subtest of the Stan- 
ford Achievement Tests was the criterion measure. Only 
children who could hear well at twenty decibels were in- 
cluded. The spelling test was administered through me- 
chanically reproduced sound. The distribution of scores 
obtained on this measure was dichotomized at the fourth 
and sixth deciles for the purpose of matching pairs. These 
pairs were then tested on the Seashore Measures of Musi- 
cal Talents. 

The raw score obtained by each “good speller” on the 
Seashore Measures was compared with the raw score ob- 





es 


tained by the “poor speller” with whom he was matched, 

The mean difference for each of the five Seashore Meas.- 
ures was then tested against the null hypothesis, utilizing 
Fisher’s “t”. 


Findings 


Three general conclusions were drawn from the data 
involving all subjects: (1) the measures of pitch, loudness, 
and rhythm discrimination, and of tonal memory reliably 
distinguished between good and poor spellers; for pitch 
and rhythm discrimination and for tonal memory at the 
.001 level of significance, and for loudness discrimination 
at the .01 level; (2) these differences, while reliable at the 
usually accepted level of significance, were absolutely 
small, ranging from a mean difference of 2.54 for rhythm 
to 4.50 for pitch; and (3) the measure of timbre discrimi- 
nation in this study did not reliably distinguish between the 
two levels of spelling ability. 

Data were then analyzed in the same manner but by 
sex. According to this analysis, the ability to make pitch 
discriminations was shown to be somewhat more strongly 
associated with spelling ability in the case of boys than of 
girls. In loudness discrimination, the difference was found 
to be significant for boys but not for girls. The measure 
for rhythm distinguished good spellers of both sexes, but 
was considerably higher for girls than for boys. A similar 
conclusion held for tonal memory. On the test of timbre, 
no reliable difference was found for either boys or girls. 
However, this finding should be regarded tentatively, since 
retesting might reveal some relationship. 


Implications 


A major implication is that children who have persist- 
ent difficulties in spelling should be examined for auditory 
deficiencies. If these are found to be extreme, it may well 
be necessary for such pupils to learn to spell as deaf chil- 
dren do, by stress on the visual appearance of words. For 
those whose ability to make auditory discriminations is 
normal, there is a strong implication that spelling compe- 
tence may be improved by teaching-learriing experiences 
in which they are helped to become consciously aware of 
differences in auditory stimuli. 

69 pages. $1.50. Mic 56-2944 





THE CONTRIBUTIONS OF SEMANTICS TO THE 
PHILOSOPHY AND PRACTICE OF EDUCATION 


(Publication No. 17,689) 


Richard Whitson Dettering, Ed.D. 
Stanford University, 1956 


The purpose of this dissertation is to apply the modern 
studies of symbolism and communication to the philosophy 
and practice of education. The present conflict of educa- 
tional philosophies has resulted in a communicative im- 
passe and can only be resolved by using a frame of refer- 
ence which establishes a new basis for comparing the 
various systems of thought and which renders them all 
accountable to accepted scientific knowledge. The frame 
of reference here proposed is that of “semantics,” which 
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xumesioetio 
includes the analysis of symbols in their syntactical, 
referential and pragmatic relationships. 

The contributions of “philosophical semantics,” which 
stresses the logical analysis and designatic clarification 
of language, lie mainly in a negative criticism of the pre- 
vailing philosophies of education--realism, idealism and 
experimentalism. Semantic evaluation of these systems 
shows that each has been developed around certain key 
metaphors, such as “objects,” “ideas” and “experience.” 
In this way each system has introduced subtle and unan- 
nounced changes in both the ordinary and scientific lan- 
guage which have produced descriptive generalizations 
about the educational process conducive to a special set of 
social and political values. Developments in logical posi- 
tivism and analytic philosophy have sharply challenged 
these metaphysical pretensions to yield a superior kind of 
knowledge and to justify ethical ends on the basis of onto- 
logical conclusions. The outcome of this semantic critique 
is to turn educational thought away from the systematic 
philosophies and towards the findings of the behavioral 
sciences. 

“Behavioral semantics,” which focuses on the relation- 
ship of symbols to the humans who use and respond to 
them, includes a variety of scientific studies on how sym- 
bolism in fact determines human thought and conduct. 
Here education can find many clues for the desirable modi- 
fication of student behavior. The pragmatist belief that 
symbols are instruments in the achievement of individual 
and social goals is both confirmed and elaborated by recent 
and continuing inquiries on the nature of the communica- 
tive process. Out of the latest advances in the field of 
‘interpersonal psychology” have come new criteria for 
judging the learning process as a matter of playing certain 
roles and sending total behavioral messages to the relevant 
social audience. From these new directions of scientific 
inquiry it is hoped that a unified communicative approach 
to education may emerge on both the philosophical and 
practical levels. 304 pages. $3.90. Mic 56-2945 


CHILDREN’S INTERESTS AND THE CONTENT 
OF PROBLEMS OF ARITHMETIC 


(Publication No. 17,690) 


Kenneth Cover Hensell, Ed.D. 
Stanford University, 1956 


The problem.--The present teaching of problem solving 
in arithmetic is ineffective, probably in part because of a 
lack of precise knowledge concerning the related area of 
children’s interests. Accordingly, it is proposed to exam- 
ne the literature and to establish criteria for evaluation 
of problem solving content in arithmetic textbooks. 

Procedure.--After a review of existing studies of chil- 
dren’s interests reported since 1938, three studies on 
‘rithmetical and three on general interests were selected 
vhich attempted to discover some of the things with which 
thildren felt personal involvement in daily living, included 
‘me or all of grades three through six, had findings re- 
orted in percentages, and invited subjects to express a 
airly broad range of interests. 

Frequency distributions of percentage scores were 
lade for each study. All topics, or categories, falling 








above the second quartile were termed “I”--“An Interest”; 
all falling above the third quartile were termed“S”-- 
“Strong Interest.” A summary chart was made showing 
those categories which qualified as either “An Interest” or 
a “Strong Interest” for either boys or girls in at least one 
grade in one or more studies. These qualifying categories 
made up the criterion of children’s interests by which the 
problem solving materials of arithmetic textbooks were to 
be evaluated. 

Problem units were defined as pages of arithmetic text- 
books which were planned around a central theme, activity, 
or event, generally including an introductory paragraph or 
picture which tended to give the unit an experiential setting 
with social significance. Each such page in two textbook 
series for grades three through six was identified as to 
topic corresponding to the classifications used for develop- 
ing the interest categories. By referring to the summary 
chart of interest categories it was then determined whether 
the particular topic about which each problem unit page 
was written was an interest to any degree for children of 
that particular grade. Summary charts were developed 
showing comparisons for the two series of textbooks. 

Results.-- The final list of interest categories included 
thirty-one of general and twenty-one of specifically arith- 
metical interests. It was apparent from the summary 
charts that children at all grade levels were interested in 
many of the same topics, differences occurring in degree 
rather than in kind. The activity which rated consistently 
high at all grades with both boys and girls was “games, 
play, and organized sports.” Three other topics ap- 
proached this one in degree and extent of interest. They 
were: (1) “movies”, (2) “areas of study, academic sub- 
jects”, and (3) “relations or activities with people.” By 
contrast only boys in the eighth grade indicated “An Inter- 
est” in “driving a car or learning to fly.” 

Although neither textbook series made an extensive use 
of children’s interests as defined, one series did surpass 
the other. The problem unit pages of one series included 
eighteen of the general interest categories (60.0 per cent) 
while the other series accounted for only thirteen (or 43.0 
per cent). The two series were more nearly equal insofar 
as arithmetical interest categories were concerned; the 
first used fourteen (66.7 per cent) and the secon: thirteen 
(61.8 per cent). The four books of the first series con- 
tained a total of seventy-nine pages written about the gen- 
eral interest categories (or 5.5 per cent of the total num- 
ber of pages in the series; the second series contained 
fifty-one pages (or 3.9 per cent). 

Conclusions.--Both series are lacking in making pro- 
visions in the first place for the application of arithmetic 
to social situations through problem units, and in the 
second place in making provisions for the wide range of 
interests of children throughout the series. 

186 pages. $2.45. Mic 56-2946 
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THE SIGNIFICANCE OF PAUL TILLICH’S 
THEOLOGY FOR A PHILOSOPHY OF 
RELIGIOUS EDUCATION 


(Publication No, 17,691) 


Harold Alan Jackson, Ed.D. 
Stanford University, 1956 


I. Statement of the Problem 


A philosophy of religious education draws on three 
basic concepts: human nature, knowledge, and ethics. 
Various theologies have in the past made their various con- 
tributions in the areas of these concepts, In the theology 
of Paul Tillich there are some distinctive ideas which have 
not yet been utilized by religious educators, and it is the 
purpose of this study to analyze Tillich’s writings to dis- 
cover those principles which will be of value in the work of 
Christian teaching. 


II. Results 


1. Human Nature 

Contemporary theology as voiced by neo-orthodoxy 
says that man transcends nature, while the liberal view 
makes man wholly a part of nature. Tillich, however, be- 
lieves that there is a correlation between the self and the 
world, and this is his starting point in the study of man. 
Man is related to the world, but he is also able to tran- 
scend and control it. Feelings of sin and guilt often arise 
within human nature, and these may take the form of either 
normal or neurotic anxieties. Religious education can as- 
sist the individual to combat and control these anxieties by 
helping him to practice self-acceptance and to realize his 
potential. 

2. Epistemology 

Tillich accepts scientific knowledge, and he believes 
there is no other way to knowledge of those things which 
can be known objectively. He calls this kind of knowledge 
“controlling knowledge” because of the experimental na- 
ture of the method. But there are limits to this methodol- 
ogy since what it provides in accuracy it lacks in adequacy. 
Consequently, there is a second type of knowledge desig- 
nated “receiving knowledge” which tells of the meaning of 
man’s existence. The educational significance of these two 
concepts relative to knowledge lies in the greater harmony 
which they make possible between faith and reason. The 
two kinds of knowledge have an essential unity. 

3. Ethics 

The only “absolute” in ethics is stated in the form of a 
protest against any absolute claim made by a relative 
reality. Ethics are relative to man’s situation. The sacred 
and the secular are not two separate spheres and religion 
is not separated from the rest of life. The sacred is the 
content of the secular and the secular is the form of the 
sacred. 


II. Conclusions 


1. Tillich’s theology furnishes a framework for re- 
ligious educational philosophy but offers no direct guidance. 
2. The essential unity of the sacred and the secular 
suggests that all the activities of life can be related to each 

other in a consistent manner. 
3. The application of Tillich’s views regarding human 
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anxieties can aid religious educators in guiding persons 
toward maturity. 

4, Faith and reason are shown under Tillich’s analysis 
to have a fundamental unity, thus offering a means for 
making genuine progress towards the harmony of faith ang 
science, 188 pages, $2.45, Mic 56-2947 


EXPLORATORY CURRICULUM FOR FRESHMEN 
IN A STATE COLLEGE: 1954-1955 


(Publication No. 17,692) 


James Francis Jacobs, Ed.D. 
Stanford University, 1956 


This study proposed to find out whether a one-year 
exploratory curriculum more effectively fostered 
academic-vocational adjustment for freshmen entering 
San Jose State College, undecided about their objective, 
than the usual method of declaring a standard major. 

Each of the 52 Explorers was matched with another 
freshman from a control pool on five points: (1) Unde- 
cidedness about choice of college major at registration in 
the fall of 1954 (2) Sex (3) College aptitude as measured 
by the overall centile scores of the 1952 ACE Psychologi- 
cal test (4) Age in three groups - 17 to 18, 18 to 19, 19 
and over (5) High school achievement as rated by the over- 
all centile scores of the Essential High School Content 
Battery. 

Explorers differed from control subjects in three ways: 
a) Fall quarter Explorers were exposed to Psychology 4, 

a 3-unit seminar in personal and vocational orienta- 

tion, which was the nucleus of the program. 








b) They were counseled by 12 faculty volunteers who were 
specially briefed to help students in this curriculum. 


c) Class auditing privileges were granted only to these 
freshmen. — 





In order to assess the differences between the experi- 
mental and control groups at the end of the spring quarter, 
the writer established an eight-point evaluation. 


1, Satisfaction with choice of major was rated from stu- 





dissatisfied--on the spring quarter evaluation instru- 
ment. A chi square of 9.958 very significantly favored 
the Explorers. 


Maturity of reasons given for choice of major was rate 
as “mature”--3 points, “doubtful” (lack of sufficient 
evidence)--2 points, “immature” (passing fancy or Ul 
due influence)--1 point, A mean difference of 0,21 
favoring the Explorers did not reach the 0.05 level of 


confidence, 


. Grade-point averages slightly favored the Explorers in 
every quarter, but the differences were not statistical) 
significant. 





. Interest tests in use and value favored the control gro? 
because these tests were often the only bases used by 
that group to assess the suitability of their chosen 
major. 


5. Quarter units lost: Control--32 1/2, Exploratory--15 1/2. 
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g. Program changes: 24 by as many Control students as 
against 2 by Explorers. 


7, Withdrawals and failures: 6 failures (including WF’s) 
for Explorers, 1 for the Control group. Personnel re- 
ports showed these failures occurred for reasons not 
connected with the experimental program. 





gs. Academic-vocational adjustment of the 104 subjects in 
the study, judged by three college-student counselors 
and the writer, produced 87.5 percent agreement. A chi 
square of 5.121 favoring the Explorers did not reach the 
0.05 level of significance. 





Thus it was concluded that the experimental equalled 
the control group in maturity of reasons given for choice 
of major, grade-point averages, and rated academic- 
vocational adjustment. But the Explorers were significant- 
ly ahead of their counterparts in satisfaction with choice of 
major, in losing fewer academic units because of irrel- 
evance to major, in making fewer changes of objective. 

For these reasons the Exploratory Curriculum seemed 
to foster better academic-vocational adjustment to 
college than did the usual “try-miss-try-again” method 

A second purpose of this study was to discover what 
procedures contributed to the success or failure of the 
program during the first year it was tried. 

Explorers indicated that most help came from Psychol- 
ogy 4 sessions and advisors’ conferences; least help came 
from class auditing because of time and schedule conflicts. 
Criticism was leveled against the advisors for being too 
hard to find and not well informed on college procedures. 
Psychology 4 instructors were chided for not “pushing” 
Explorers and not using a wider variety of class ap- 
proaches. 

Advisors and instructors were generally pleased with 
the instruments and methods used in the program. But 
they recommended (a) one coordinator be appointed for the 
program (b) engaged freshmen girls seemed not to profit 
from the program and should not be admitted (c) graduate 
students in counseling help with advisement of the Ex- 
plorers, 188 pages. $2.45. Mic 56-2948 





THE TEACHING OF VALUES THROUGH 
LITERATURE IN THE JUNIOR COLLEGE 


(Publication No. 17,694) 


William Robert Julian, Ed.D. 
Stanford University, 1956 


l, Statement of the Problem 

What values serving as standards of human behavior 
and what problems of the nature, purpose, and destiny of 
man are inherent in the literature now being used by fresh- 
man English classes in the junior colleges of California? 

The relevance of these questions about values is at- 
tested to by the following: (1) statements--historical and 
contemporary--by educators, organizations, and laymen 
urging that values be taught in the public schools as one 
means of checking an apparent disintegration of moral re- 
‘sponsibility among our youth and adults; (2) a recommen- 
dation by the Educational Policies Commission that all the 
resources of the school and community should contribute 
to the teaching of values; (3) the proposal by advocates of 
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general education in the junior colleges that moral and 
spiritual values be taught in grades 13 and 14; (4) the in- 
terest of adolescents in the problems of how to develop a 
satisfactory philosophy of life and of how to find answers 
to some of the larger questions of the meaning and signifi- 
cance of life; and (5) the habitual interest of many novel- 
ists, playwrights, and poets in human conflicts involving 
moral choice. 


2. Procedure 

The methodology of the study involved selecting the 
five most prominent anthologies of literature, along with 
certain supplementary novels and plays, currently used as 
textbooks in California junior colleges. These anthologies 
are Patterns for Living (Macmillan), A Quarto of Modern 
Literature (Scribners), Modern English Readings (Rine- 
hart), A Complete College Reader (Houghton Mifflin), and 
The College Omnibus (Harcourt, Brace). | 

I read these texts to determine which selections might 
be used to increase student awareness of the following 
values: Spiritual Enrichment, The Pursuit of Happiness, 
Brotherhood, Moral Equality, Respect for Excellencee, 
Devotion to Truth, Common Consent, Institutions as Serv- 
ants of Men, and Moral Responsibility and Human Person- 
ality. I was guided in my reading by the definitions of 
these values contained in the monograph Moral and Spirit- 
ual Values in the Public Schools. I have devoted a chapter 
in the dissertation to a discussion of each of these values 
as it inheres in the literature examined. 




















3. Results 

(a) That because of the moral and spiritual conflicts 
depicted in imaginative literature it should be a useful re- 
source for helping students reflect critically about values. 

(b) That no single one of the anthologies studied con- 
tains sufficient material to permit an instructor to teach 
adequately about the specific values listed by the Educa- 
tional Policies Commission. 

(c) That, in addition to the ten values listed by the Edu- 
cational Policies Commission, there are many other values 
in the anthologies which the teacher of literature may wish 
to call to the attention of his students. : 

(d) That many of the writers or their characters at- 
tempt to answer the “big questions” of life: questions con- 
cerned with man’s relationship to God, causes for suffer- 
ing and evil, the nature of man, and of the meaning of death. 


4. Conclusions and Recommendations 

(a) That an anthology be prepared, containing an ade- 
quate number of selections for teaching about the values 
listed by the Educational Policies Commission. 

(b) That teachers of English in the junior college de- 
velop and share methods of teaching values through litera- 
ture, and evaluate the effectiveness of audio-visual aids, 
role playing, and discussion of the “big questions” as 
means of motivating student interest in values. 

(c) That teachers plan to give as much attention in class 
to the affirmation and denial of values in the literature 
studied as to structure, criticism, style, andliterary history. 

(d) That testing procedures be devised for evaluating 
how meaningful the study of values through literature is 
for the student. 

(e) That a similar dissertation be undertaken with high 
school anthologies of literature as source materials. 

263 pages. $3.40. Mic 56-2949 
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AUDIO-VISUAL PRODUCTION ACTIVITIES IN 
SELECTED SCHOOL SYSTEMS WITH 
RECOMMENDATIONS FOR IMPROVEMENT 


(Publication No. 17,771) 


Jerrold Edwin Kemp, Ed.D. 
Indiana University, 1956 


Chairman: Professor L. C. Larson 


The Problem 


The purposes of this study were (1) to locate public 
school systems throughout the country active in producing 
audio-visual materials; (2) to select active school sys- 
tems of various sizes and to study each audio-visual pro- 
duction program; and (3) to offer recommendations for the 
improvement of present audio-visual production activities 
and for the establishment of new audio-visual production 
programs in school systems. 


The Procedure 


The literature relating to local audio-visual production 
in schools and school systems was studied first. The 
audio-visual representative in each state department of 
g@ducation was contacted for recommendations of school 
systems active in producing their own audio-visual mate- 
rials. One hundred and fourteen recommendations were 
made. A brief questionnaire, sent to the audio-visual di- 
rector of each recommended school system, revealed that 
36 school systems had outstanding activity. Nine school 
systems in the North Central Association were selected 
for case study. During visits with audio-visual, adminis- 
trative, and teaching personnel at each school system data 
were gathered bearing on local production in terms of ad- 
ministrative organization, purposes, personnel, physical 
facilities, equipment, materials produced, finances, self- 
evaluation, and plans for further growth. 








Conclusions 


On the basis of an analysis of the data collected 19 con- 
clusions were drawn. The major ones were: (1) there was 
no evidence of a clear statement of purpose on which most 
local production activities were based; (2) the majority of 
programs were in a formative stage; (3) the superintendent 
of schools gave original impetus to the program; (4) school 
system size was not a major factor in determining produc- 
' tion activity; (5) audio-visual directors had only a limited 
_ jawareness of the possibilities afforded by local production 
and only limited training in the area of production; (6) the 
directors’ time devoted to production work was limited; 

(7) in-service training for teachers was considered valu- 
able, but was limited: (8) students were engaged in FM 
radio station operation in a few school systems; (9) agreat 
deal of interest was shown in 2" x 2" color slide prepara- 
tion and much emphasis was given to motion picture pro- 
duction; (10) an interest in the preparation of inexpensive 
projection materials was beginning to be shown; (11) 
physical facilities were limited to radio studios and photo- 
graphic darkrooms with appropriate equipment; (12) ex- 
penses for production activities were included in the audio- 
visual materials budget to a mean amount of 7.6 per cent 
of such budgets; (13) a need for additional trained personnel 





la 


in the area of production was expressed in many school 
systems; and (14) production assistance offered school 
systems by state education departments and state univer. 
sities was in evidence, but limited. 


Recommendations 





On the basis of the literature, the findings, and the 
author’s training and experience, 22 recommendations 
were made. These were concerned with: (1) importance 
of building initial interest in a local production program; 
(2) importance of deciding on the purposes for the pro- 
gram; (3) extent of production activities and specific ma- 
terials for production in a central area and in individual 
schools; (4) extent of cooperation and participation in the 


' program by administrators, supervisors, audio-visual 


personnel, teachers, and students; (5) extent of emphasis 
on production in in-service training programs and in col- 
lege audio-visual courses; (6) extent of physical facilities 
and equipment; and (7) methods of financing production 
equipment and materials. 

366 pages. $4.70. Mic 56-2950 


PERCEPTIONS OF THE ROLE OF CONSULTANT 
(Publication No. 17,700) 


Jay Whitney Reeve, Ed.D. 
Stanford University, 1956 


Problem 

The problem was to define the action role of the se- 
lected guidance consultant as an agent of the intermediate 
unit at the county level. 


Procedure 

An expert jury nominated sixteen guidance consultants. 
These consultants listed the clients to whom they had given 
appreciable assistance. The lists were random sampled 
to obtain sixteen client respondents for each consultant. 
One hundred sixty clients responded. Hypotheses about 
role behaviors had been collected from diverse sources, 
including an extensive pilot study. An instrument was de- 
veloped which contained 135 descriptions of the role, plus 
a completion item. Two Likert-type agreement continu- 
ums were provided for each item, to describe actual and 
ideal consultancy, with Not Applicable alternatives. Each 
consultant and client was to describe a consultant and an 
ideal of consultancy. This produced four pools of re- 
sponses: client perceptions of consultancy, SR; client 
ideals of consultancy, SI; consultant self-perceptions, CR; 
and consultant ideals of consultancy, CI. Four t-tests 
were made for each item: SR:SI, CR:CI, SR:CR, and 
SI:CI. Where there was not significant disagreement 
as to appropriate placement along both continuums 
for each item, this apparent unanimity was assumed 
to represent agreement upon relevancy. 
Results 

Sixty-two items from the original 135 were retained. 
These were relatively behavioral statements agreed upol 
in the four dimensions of agreement: in stated practice 
and ideal, by selected consultants and their clienteles. 
Forty-nine items; were discarded for a single SR:Sl 
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jisagreement; 24 were discarded for other disagreements. 
portions of the group process, school appraisal, individual 
conference, and ambiguous role elements were discarded. 
twenty items dealing with direct explication of research 
were discarded. 

A working taxonomy for the retentions was considered: 
| Behaviors in Office Management (clerical and routine 
skills). Il, Planning for Group Conferences (demonstra- 
tion of leadership concepts). III, Group Leadership Behav- 
iors (handling groups, and group discussion techniques). 

V, Individual Conferences (inter-personal skills and con- 
tacts). V, School Appraisal (non-personal evaluation and 
‘expert” recommendations)... VI, Non-Classifiable. 

A jury of five advanced graduate students studied this 
classification. Each independently sorted the final 62 
items, They found the suggested categories to be appro- 
priate to item content. Their allotments under each cate- 
gory were inspected. The items and proportions of items 
appeared to be in close agreement. The “left-over” cate- 
gory was used for a small proportion of items. VI was 
least used, I next least used, V next least used. 





Conclusions 

It may be concluded that the elements partially describe 
the action role of selected county-level guidance consult- 
ants. It is possible that there might be less unanimity 
among consultants sampled at random. Further research 
might confirm a hypothesis that the client group is actually 
more concerned with the authority relationship of the con- 
sultant than with his advisory function. The most identifi- 
able conflict area to be hypothesized appears to be one of 
authoritarianism versus permissiveness, with no appreci- 
able tolerance for marked ambiguity. 

It may be concluded that a broad frame of reference 
actually exists, empirically, in county office consultant 
role definitions. Many kinds of opposing demands exist; 
many kinds of interpersonal situations occur. The consult- 
ant must be able to meet all of them. The data suggest 
common client interests which arise out of a broad, utili- 
larian expectation of assistance. These data suggest 


choices among operational definitions of role elements. 
However, it would be inappropriate at this stage of role defi- 


nition to abstract the descriptions into a few role elements 
and to evaluate services. The study probably does reflect 
the varied context of county level consultancy. 

148 pages. $2.00. Mic 56-2951 





AN EXPERIMENTAL STUDY OF THE 
EFFECTIVENESS OF A MOCK-UP OF THE 
16 MILLIMETER MOTION PICTURE PROJECTOR 
FOR TEACHING THE THREADING OF THE 
PROJECTOR FOR MAXIMUM TRANSFER 


(Publication No. 18,042) 


Herman Trubov, Ph.D. 
Syracuse University, 1956 

































This experimental project was concerned with the ef- 


fects of three variables on the training of students in the 
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threading of the 16 mm sound motion picture projector for 
maximum transfer. The variables, each of which had two 
variations, were: initial presentation--the student re- 
ceived a lecture on the principles and concepts involved in 
the operation of the 16 mm projector, or he did not re- 
ceive the lecture; type of equipment--the student received 
his training on the mock-up of the projector, or on the 
actual projector; method of instruction--the student had 
the equipment demonstrated to him, or he learned through 
actual manipulation of the equipment. 

In order to measure the transfer of training, students 
were instructed in threading the Eastman Kodascope pro- 
jector and tested: 1.) on their ability to thread both the 
RCA and the Bell and Howell projectors; 2.) on their 
ability to recognize a threading error from threading dia- 
grams of a projector; 3.) on their knowledge of the princi- 
ples and concepts involved in projector operation. Two 
weeks after their training and initial testing they were 
re-tested on their ability to thread the RCA and Bell and 
Howell projectors, and on their knowledge of the principles 
and concepts of projector operation. In addition a ques- 
tionnaire was used in which the student indicated wheth- 
er he had learned certain principles and concepts in pro- 
jector operation, and if he learned them from the instruc- 
tor or from his contact with the equipment. 

The questionnaire showed that those students who had 
received a lecture felt that what they had learned they had 
learned mostly from the instructor, and those who had not 
received a lecture felt that what they had learned they had 
learned from the equipment, 

For the test involving the ability to recognize an error 
in threading from threading diagrams of a projector there 
were no Statistically significant differences among the 
variables and the results were inconclusive. 

For the test on the principles and concepts of projector 
operation there was a statistically significant difference 
at the .01 level of confidence in favor of the groups which 
had received a lecture on the principles and concepts. 
There were no significant differences for the other vari- 
ables. On the re-test there were no significant differences 
among the variables. There was no relation between the 
score on this test and the test of ability to thread the 
projectors. 

For the test on the ability to thread the RCA and the 
Bell and Howell projectors there were no significant dif- 
ferences among the variables. On the re-test there was 
a significant difference at the .05 level of confidence in 
favor of the mock-up. On the basis of this evidence it was 
concluded that the mock-up was as good as or better than 
the actual projector in teaching the threading of the motion 
picture projector for maximum transfer. 

159 pages. $2.10. Mic 56-2952 
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EXPERIMENTAL INVESTIGATION OF TURBULENT 
PIPE FLOW WITH COOLANT INJECTION 


(Publication No. 18,347) 


Lawrence S. Galowin, Ph.D. 
Polytechnic Institute of Brooklyn, 1956 


The problem of cooling combustion chamber walls 
which are in contact with high temperature gases in rocket 
and jet motors by the sweat cooling method has been stud- 
ied. In this paper the effect of a coolant fluid, air, in- 
jected through a porous wall pipe on the velocity and tem- 
perature distributions in an isothermal and non-isothermal 
fully developed turbulent pipe flow has been investigated. 

Since the effect of mass transfer through the porous 
walls in a direction perpendicular to the main fluid flow 
alters friction and heat transfer coefficients the velocity 
and temperature profiles are changed. This phenomena 
was investigated by experimental tests which yielded em- 
pipirical constants to be applied in a theoretical study. 

The experimental apparatus was designed to establish 
fully developed turbulent pipe flow at the entrance to a 5 
inch diameter porous pipe test section for a range of Rey- 





nolds Numbers (ma?) of 50,000 to 300,000 at various ele- 


vated temperatures to 1500°F and for injection coolant 
rates to 30% of the main flow. Experimental velocity sur- 
veys were made with a pitot tube and temperature surveys 
with a shielded adiabatic thermocouple probe. The data 
was used to compare the theoretically derived profiles and 
to obtain the above mentioned empirical factors. 

In reference 21 the theoretical solution for velocity 
distribution was obtained from the Reynolds equation on 
momentum transfer theory expressed in cylindrical coor- 
dinates. Similarly the solution for the temperature distri- 
bution was obtained from the eddy heat transfer equation 
with the application of the momentum transfer theory ex- 
pressed in cylindrical coordinates. 

The agreement between theoretically calculated results 
for velocity and temperature distributions and the experi- 
mental data was found to be very close. No similarity be- 
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was found to exist for the injection rates and Reynolds 
Number range studied. No development of similarity in 
velocity or temperature profiles in the downstream direc- 
tion was to be found, this tentative conclusion is based on 
these tests with varying injection and is to be studied in 
further tests. The empirical constant K calculated in mix- 
ing length theory for momentum exchange and then applied 
in the eddy heat transfer solution yielded good agreement 
with temperature profiles from experiments. 

94 pages. $1.50. Mic 56-2953 
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ENGINEERING, AUTOMOTIVE 


MASS RATE OF COMBUSTION AND PRESSURE 
DEVELOPMENT IN A CONSTANT VOLUME 
COMBUSTION CHAMBER 


(Publication No. 18,167) 


Yuen Hung Lee, Ph.D. 
University of Illinois, 1956 


High speed photographs of flames and simultaneous 
pressure measurements were obtained to determine the 
rate of mass burned, pressure rise, and the rate of volun 
inflamed in the combustion process of a fuel-air mixture 
in a constant volume combustion chamber. The chamber 
was circular, 3.5 inches in diameter and 0.5 inches in 
depth. One side of the chamber was a flat surface and the 
other side was equipped witha quartz window which cover« 
the entire combustion space and through which the flame 
movement was photographed by a high-speed motion- 
picture camera. The fuel-air mixture used was premixet 
before being introduced into the combustion chamber, The 
mixture was then heated to a predetermined temperature 
and ignited by a spark plug at one side of the chamber. 

A method is presented for determining the mass burn 
from flame pictures and pressure measurement at any 
stage during the combustion process by assuming an adiz 
batic and reversible process for the compression of thet 
burned mixture ahead of the flame front. 

Flame pictures obtained show that, with no turbulence 
in the chamber, the flame propagation had an approxi- 
mately spherical pattern, especially during the early par 
of the process, and that the flame front was well defined 
appearing as a thin layer advancing steadily into the u- 
burned mixture. 

Two fuels were used: iso-octane and n-heptane. Th 
were tested with fuel-air ratios of 0.0605 and 0.0760 ani 
two sets of initial conditions of P; = 145 psia, T; = 425/, 
and P; = 110 psia, T; = 285 F. Under all these test coni 
tions studied, the experimental results indicate that the 
percent mass burned was approximately equal to the per 
cent pressure rise at any time during the combustion. 

Test results also show that at all the conditions studi 
a rapid combustion occurred at a time near the end of tt 
combustion process with both iso-octane and n-heptane 
mixtures. This rapid combustion is considered as 2 lif! 
detonation of the end gas. The presence of such rapid 
combustion is because of the long combustion time and! 
high end gas temperature. However, at the time when! 
rapid combustion began, a higher percentage of mass 
burned and a higher value of pressure rise were attal 
in iso-octane mixtures than in n-heptane mixtures. | 

Effect of the initial pressure and temperature, fuel 
ratio, and the kind of fuel on the rate of mass burned, 
pressure rise, and the rate of volume inflamed were ™ 
ied. Test results show that the fuel-air ratio had ag! 
effect on the rate of mass burned than the initial pres 
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and temperature. Also, under all the conditions studied, 
the iso-octane mixtures burned slower than the n-heptane 
mixtures. 

At the early part of a combustion process, a pressure 
delay period was observed. The duration of the period is 
not affected very much by the initial pressure and temper- 
ature, and the fuel-air ratio of the mixture, but is believed 
to be dependent on the combustion chamber shape. 

Flame velocity was estimated from the flame pictures. 
Results show that the rate of volume inflamed was low at 
the beginning and at the end of the combustion process, 
and went through a maximum at the time when approxi- 
= mately half of the mixture was burned. The average flame 
velocity from 10% to 90% of volume inflamed was of the 
order of 10 feet per second. 

94 pages. $1.50. Mic 56-2954 
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THE EFFECT OF THE CRYSTALLINE AND GLASSY 
PHASES OF CERAMIC INSULATING BODIES ON 
THEIR DIELECTRIC CONSTANT AND POWER FACTOR 


(Publication No. 18,466) 


Barlane Ronald Eichbaum, Ph.D. 
Rutgers University, 1956 


The purpose of this investigation is to find the effect of 
the glass and crystalline phases on the dielectric constant 
and power factor of ceramic dielectric insulation; in par- 
ticular, ceramic bodies of quartz, alumina, and wollastonite 
types. Standard forms of apparatus were employed for the 
measurements. 

Formulae developed in a theoretical treatment by W. 
Niesel (1952) were proved on mixtures having known prop- 
erties, and then used for calculating the dielectric constant 
and power factor of the ceramic bodies. For this purpose, 
itis necessary to know the relative volumes and the di- 
electric properties of the glass and crystalline phases of 
the ceramic body, as well as the shape of the crystals. 

A technique was developed for dispersing powdered 
glass or crystals in a homogeneous substance, namely, 
polystyrene, and the dielectric properties of the aggregate 
were measured. Niesel’s formulae were verified for mix- 
tures of polystyrene and two glasses, each in two sizes of 
grain. When applied to mixtures of polystyrene with alpha 
alumina and low temperature quartz, the formulae yielded 
dielectric properties that agreed with those obtained by 
measurements on large single crystals. The same tech- 
hique could then be further applied to determination of the 
Properties of wollastonite, which crushes to prismatic 
grains, 

Using the dielectric constants and power factors thus 
obtained for the three crystal phases, and approximate as- 
sumed values for the glass phase, the dielectric properties 
of several ceramic bodies were calculated and compared 
with the experimental values obtained for the fired bodies. 
For the wollastonite bodies, which have 10% or more voids, 
alinear correction was made, after calculation on the 
tlass-crystal combination, and was found to approach more 
























f 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 


closely the experimental values than a void correction 
based on either Niesel’s or Lichtenecker’s (1926) formulae. 


The general conclusions are that: 


1. Niesel’s formulae are valid for calculating the di- 
electric constant and power factor of glasses em- 
bedded in polystyrene. 


2. Niesel’s formulae are also valid for calculating the 
dielectric constant and power factor of ceramic 
bodies if the relative volumes of the glass and crys- 
tal phases are known and if allowance is made for 
the shape of the crystals (spherical, platy, or elon- 
gated cylinders). 


3. Lichtenecker’s and Niesel’s formulae agree almost 
identically for dielectric constant calculations. 


4. When correcting for voids in a ceramic body, the 
linear correction is better than either Niesel’s or 
Lichtenecker’s formulae. 

107 pages. $1.50. Mic 56-2955 


AN INVESTIGATION OF 
PNEUMATIC ATOMIZERS 


(Publication No. 18,400) 


James Gretzinger, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor W. R. Marshall, Jr. 


An investigation of pneumatic atomization was carried 
out in connection with a research study of the drying and 
stabilization of bacteria, S. marcescens. It was desired to 
produce a dry, viable powder having a mass median diam- 
eter between 1 and 5 microns. Since the drying was done 
by spray drying, it was desirable that fundamental infor- 
mation be obtained on the design, performance, and theory 
of those atomizers capable of producing very fine sprays. 

Preliminary studies indicated that pneumatic atomiza- 
tion was more promising for this purpose than spinning 
disk or pressure nozzle atomization. Since the treatments 
of pneumatic atomization found in the literature had not 
established theories, correlations, or limitations for these 
atomizers of use for design purposes, this investigation 
was undertaken to acquire knowledge about the formation 
of sprays by pneumatic atomization. In fact, an attempted 
correlation of all literature data on pneumatic atomization 
led to such wide variations and inconsistencies, it was con- 
cluded that no basic understanding of pneumatic atomiza- 
tion performance existed prior to this study. 

A new method for determination of spray drop sizes in 
the less than 30 micron diameter range was developed and 
utilized as the basic experimental technique. Its basis is 
a material balance made on the solids content of spray 
drops and the dried product particles. The solid material 
used in the study was a dispersible black dye. The method 
was initially applied to the study of sprays from medical 
nebulizers and later extended to larger pneumatic atom- 
izers having capacities of 0.5 to 5.0 gal./hr. 

Gas flow from several pneumatic atomizer designs was 
studied by a shadowgraph technique. Comparison of the 
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shadowgraphs of several nozzles indicated that those with 
similar gas expansion patterns could be expected to atom- 
ize liquid in a similar fashion regardless of differences in 
the internal nozzle designs. 

Comparison of photographs of sprays and shadowgraphs 
of gas flows made under similar conditions indicated that 
spray configurations were controlled by gas flow patterns. 

The mass median drop diameter of the sprays from the 
atomizers studied were correlated as a function of the 
mass ratio of the atomizing gas to liquid atomized, the 
mass velocity of the atomizing gas at the nozzle exit, pe- 
riphery of the liquid jet in contact with the gas, and the gas 
viscosity. The correlating groups were found to be (M,/M)) 
and G,L/u, , where, 


M, = mass flow rate of gas used for atomization 
M, = mass flow rate of liquid atomized 
G,= mass velocity of air in nozzle outlet port 


L = diameter of initial contact periphery of liquid and 
compressed gas 


H .= gas viscosity. 


The logarithms of the geometric standard deviations of 
the drop size distributions obtained were correlated as a 
function of the spray mass median diameters. 

A procedure was recommended for the application of 
the drop size correlations to the design of a pneumatic 
nozzle. A sample design problem was carried out to illus- 
trate the procedure in detail. 

Many problems remain to be investigated such as mech- 
anism of pneumatic atomization, effect of liquid properties 
on spray drop size, effect of different nozzle shapes on 
spray drop size and spray pattern, and atomization effi- 
ciency at high liquid capacities. 

194 pages. $2.55. Mic 56-2956 


THE KINETICS OF CATALYTIC VAPOR-PHASE 
ESTERIFICATION OF SOME ALIPHATIC ALCOHOLS 


(Publication No. 18,404) 


Carl Ernest Heath, Jr., Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Roger J. Altpeter 


An experimental investigation was made of the kinetics 
of vapor-phase esterification over a silica gel catalyst. 
Acetic acid was esterified by methanol, n-propanol, and 
isopropanol. The reactions were carried out in a fixed 
bed continuous flow reactor. 

Kinetic data were obtained at 200°C, 230°C, and 260°C 
for the n-propanol system. The effects of feed rate, feed 
mole ratio, total pressure, reactant pressure, and water 
activity on the reaction rate were studied. Kinetic data 
‘were obtained for the methanol system at 230°C at varying 
pressures up to 14 atmospheres. 

Silica gel was found to be a poor catalyst for the 
esterification of acetic acid by isopropanol. The conver- 
sion to ester was very low in the temperature range 
175°C - 200°C. Above 200°C the alcohol was preferentially 
dehydrated to propylene. Consequently, no analysis of the 
kinetic data for this system was attempted. 





An analysis of the data showed that the over-all reac- 
tion rate was apparently limited by the rate of the surface 
reaction between the activatedly adsorbed acid and alcohol. 
Furthermore, the rate of reaction was observed to be de- 
pendent on the water content of the silica gel. The methods 
of Hougen and Watson were used to analyze the kinetic data 
and establish a rate equation based on the ‘above conclu- 
sions. A term was included in the rate equation to relate 
the partial pressure of the water vapor in the reactant 
stream and the “bound water” on the catalyst to the number 
of active sites available for the reaction. The following 
rate equation was established: 








' Kpap aaap - aRAas 
> Sete i ree “ . 
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r = reaction rate 


an, ap, Ap, Ag = activities of components A, B, R, and S in 
the main fluid stream 


E = catalyst effectiveness factor 
ks, = velocity constant for the surface reaction 


K,, Ky, K, = equilibrium adsorption constants for com- 
ponents A, B, and S on the active sites 


Kp = equilibrium constant for the activated ad- 
sorption of water on gross sites, catalyst 
sites for the formation of active sites by 
water 


? 
L! 


concentration of dual gross sites 


concentration of dual active sites caused 
by “bound water” on the catalyst 


K = equilibrium constant for the vapor-phase 
esterification reaction 


A, B, R, S = subscripts referring to acid, alcohol, 
water, and ester, respectively 


Application of the above equation to the data for the 
methanol and n-propanol systems revealed the existence of 
two reaction regions on the catalyst. These regions were 
characterized by markedly different rate constants in the 
equation. A sharp transition occured at low catalyst cov- 
erage. Apparently, the reactants formed different surface 
complexes with different types of sites on the heteroge- 
neous surface. The integrated rate equation correlated the 
laboratory data taken over a wide range of operating con- 
ditions. The logarithms of the over-all reaction velocity 
constant, Ek.K,Kp@, the alcohol equilibrium adsorption 
constant, Kp, and the equilibrium constant for the activated 
adsorption of water on the gross sites, K, , were found to 
be linear functions of the reciprocal absolute temperature. 
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THE DRAINAGE OF FOAMS AND LIQUID FILMS 
(Publication No. 18,021) 


William Mallett Jacobi, Ph.D. 
Syracuse University, 1956 


In recent years, the properties of foam systems have 
become of increasing interest. This interest has stemmed 
from the widespread use of foams as fire fighting media, 
as ore flotation agents, and for their real or imaginary ad- 
vantages in detergency. 

Over the past decade, an extensive series of investiga- 
tions on the properties of fire fighting foams has been car- 
ried out at Syracuse University. One of the major prob- 
lems which has developed in the course of these studies 
has been the characterization of foam stability. Experi- 
ence has indicated that the rate at which liquid drains from 
a foam is an excellent indication of its stability and use- 
fulness in fire fighting. 

In the present study, a theory of foam drainage has been 
developed, based on the concept that the drainage of foam 
may be represented by the viscous flow of fluid from be- 
tween two plates. The distance separating the two plates 


at any point is assumed to be proportional to the liquid con- | 


tent of the foam at that point. The liquid content of the 
foam is allowed to vary along the height of the foam col- 
umn, and a partial differential equation is set up relating 
the liquid drainage rate to the position in the foam column 
and the liquid content of the foam at that position. 

Based on this theoretical development, it is predicted 
that the drainage rate from foam columns may be repre- 
sented by equations of the form: 





R = t+ 1)7 


where § and % are constants - the theory also considers 
the effects-of several other parameters influencing the 
foam drainage process, and it is predicted that the drain- 
age rate is directly proportional to the mean bubble diame- 
ter and inversely proportional to the liquid viscosity. 
Variations in expansion of the foam are considered. 

Experimental work has been performed on pneumatic 
foam meters using typical anionic, cationic and nonionic 
surfactant solutions. Foam is formed by passing on into 
the solutions through porous glass discs. Upon completion 
of the foaming process, the rate of liquid collection at the 
base of the foam column is observed. Experimental vari- 
ables included bubble diameter, height to diameter ratio of 
the foam column, expansion, and solution viscosity. 

For the foam systems tested, drainage data may be 
correlated by equations of the predicted form. In addition, 
experimental drainage rates are predicted to within 60 per 
cent by calculations utilizing only the theoretical relation- 
ships. 

Variations of experimental parameters produce effects 
which are in general accord with theory, and it is concluded 
that the analytical model chosen is a reasonable represen- 
tation of the foam drainage process. 

Drainage of single liquid films is also discussed, and 
the data of Chang are compared with theoretical predic- 
tions. In some cases, film drainage rates of one hundred 
times the theoretical are observed. It is suggested that 
these high rates result from a rapid stretching of the film, 
rather than on actual drainage processes. 
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OZONATION OF CYANIDES 
(Publication No. 18,024) 


Krishna Kumar Khandelwal, Ph.D. 
Syracuse University, 1956 


The purpose of this investigation was to make a study 
of the reaction of ozone and potassium cyanide with the 
idea of using this reaction for treatment of cyanide con- 
taining industrial effluents. 

The ozonation of potassium cyanide solutions under a 
variety of conditions was conducted and products and reac- 
tion rates were studied. Stability studies were made on 
aqueous solutions of cyanides and cyanates in order to aid 
in the interpretation of the ozonation results. 

The experiments were carried out in an all glass ap- 
paratus. A Welsbach Laboratory Ozonator with necessary 
equipment was used to produce ozonized oxygen. All ex- 
periments were carried out in a 1500 milliliter reactor 
with a fritted glass gas diffuser. A glass ring packed 
tower of 1500 milliliters capacity was used to determine 
the effect of the method of ozone application on the reac- | 
tion rates. | | 

Both catalyzed and uncatalyzed reactions were studied. 
Catalysts studied were: Cutt, Nit+, Mnt*, Cdt* ions. 
The effect of several anions was also studied. Tempera- 
tures were varied between 13°C and 30°C. The benzidine- 
pyridine colorimetric method was used for cyanide analy- 
sis and Nessler’s reagent was used for measuring ammonia 
produced from cyanate by hydrolysis. 

It is concluded that: | 
(1) Aqueous solutions of potassium cyanide are stable when 
kept in a closed container. Cyanide is liberated however, 
as hydrocyanic gas by carbon dioxide. (Aqueous solutions 
of potassium cyanate speedily decompose, under all con- 
ditions.) 

(2) The instability of aqueous solutions of potassium cya- 
nate prevent a study of the reaction rates with ozone. It 
was found that ozone does not react appreciably with cya- 
nates but nitrite and nitrate ions were detected in the final 
residues and carbon dioxide in the exhaust gases. 

(3) The following rate equation correlates the experimental 
data on rate of ozonation of cyanide, CN, 


d (CN’) 
de 


k = rate constant which depends markedly 

on the catalyst used. 
(4) The rate constant for ozonation of cyanide increases in 
the following order with the sulfate salts of the ions: 
Cdt+, Mnt*, Nit* and Cut*+. The “k” for Cd** is the 
same as “k” for the uncatalyzed reaction. 
(5) The rate constant “k” is not affected by the following 
anions of copper salts: SOQ, , (NOs)2, (Ac’)2, (Cl™)2. 
(6) Temperatures in the range 13°C to 30°C do not substan- 
tially affect the value of the rate constant “k”. 
(7) In general, ozonation can be used for treating effluents 
containing cyanides. For all practical purposes the oxida- 
tion of cyanide by ozone stops at cyanate, which is said to 
be a thousand times less toxic than cyanide. The end 
products of potassium cyanate hydrolysis are ammonium 
carbonate and urea and are relatively nontoxic. 
157 pages. $2.10. Mic 56-2959 
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FUNDAMENTAL STUDIES OF STRESS AND STRAIN 
IN ENAMEL-METAL SYSTEMS 


(Publication No. 18,166) 


Julian Hawthorne Lauchner, Ph.D. 
University of Tlinois, 1956 


Ceramic coatings are applied to a metal to produce a 
surface which will withstand corrosion, abrasion or defor- 
mation. During the processing of a coating and in use the 
coating strength and internal stresses are of fundamental 
importance. Many of the common enameling problems are 
associated with excessive stress development. The pur- 
pose of this investigation was to study thermally induced 
strain in enamel-metal systems and relate stress develop- 
ment with physical properties. 


Experimental Procedure 


Enamel-metal strips were mounted as a cantilevered 
beam and the tangential deflection at the free end of the 
strip measured. Mechanically and thermally induced de- 


flections were automatically recorded by a function plotter. 


The specimen and supporting post were surrounded by a 
chromel wound furnace and the specimen temperature was 
measured by an appropriate thermocouple. Several metals 
and enamels of various thicknesses were studied from 

25° C to 600° C; also samples were fired in commercial 
enameling plants and the effect of firing schedules on ther- 
mal deflection was determined by comparison with the data 
obtained from annealed samples. 


Discussion of Results “ 


1. Thermal stress development in enamel-metal sys- 
tems indicates that most enamels contract more rapidly 
than a metal when cooled from firing temperatures to ap- 
proximately 425-450° C;in further cooling, metals gener- 
ally contract more rapidly than an enamel. The amount of 
stress developed in cooling is principally a function of the 
shape, thickness, moduli of elasticity and difference in 
coefficients of thermal expansion of enamel and metal. 

2. Two temperatures are observed at which no stress 
exists between the enamel and metal. The two tempera- 
tures represent dimensional equilibrium between enamel 
and metal. A temperature at which the differential coef- 
ficient of thermal expansion of enamel and metal are equal 
is usually denoted by a maximum tensile stress in the 
enamel. | 3 

3. Enamel-metal composites develop stress as a re- 
sult of the difference in expansion characteristics of 
enamel and metal. Within a temperature range in which 
the enamel-metal composite behaves elastically, the ef- 
fective expansion characteristics of an enamel may be cal- 
culated from thermal deflection data. 

4. The cooling of enamel-metal composites is an im- 
portant factor in the effective expansion characteristics of 
enamel and metal. Rapid cooling effectively reduces the 
coefficient of thermal expansion of the enamel in regard to 
stress developed between enamel and metal. 
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A STUDY OF THE PHASE RELATIONS 
IN THE TiO2-ZrOQ2-SiO. SYSTEM 


(Publication No. 18,174) 


George Don McTaggart, Ph.D. 
University of Illinois, 1956 





A furnace for use in conjunction with the X-ray spec- 
trometer was developed which was capable of heating 
small powdered specimens in air to temperatures as high 
as 1850° C. This furnace could also be used for the heat- 
ing of specimens in air to be quenched from temperatures 
as high as 1850° C. 

An area of two liquids co-existing between 20 and 93 
weight per cent TiO, above 1765° + 10° C. was found to 
exist in the TiO2.-SiO2 system. 

The area of immiscibility found in the TiO2-SiO, 
system was found to extend well into the TiO.-ZrO,-SiO, 
system. The two liquids were found to co-exist over a 
major portion of the TiO: (rutile) phase area with TiO. 
(rutile) being the primary crystal beneath both liquids. 
The two liquid area is above a plateau at about 1680° C. 
The temperature of two liquid formation in the ternary 
was found to fall off quite sharply from that in the TiOQ2- 
SiO. binary. An addition of about 3 weight per cent ZrO, 
caused a decrease of about 80° C. in the temperature of 
two liquid formation. 

Phase fields for TiO2 (rutile), tetragonal ZrOQ2, SiOQe 
as high cristobalite and ZrTiO, were found to exist in 
the TiO2.-ZrO2-SiO2z system. In addition to these phase 
fields, areas for ZrSiO, (zircon) and an unidentified 
ternary compound were suspected. 

53 pages. $1.50. Mic 56-2961 


SIMULTANEOUS REACTION AND DISTILLATION 
IN A CATALYST —- PACKED COLUMN 


(Publication No. 17,147) 


George Charles Szego, Ph.D. 
University of Washington, 1956 


The simultaneous reaction and separation of the prod- 
ucts has been carried out in a distilling column, using a 
sulfonated phenol-formaldehyde, ion-exchange resin as a 
combined heterogeneous catalyst and distillation packing. 
The reaction studied was the esterification of monobutyl 
phthalate with n-butanol to di-n-butyl o-phthalate. 

This novel technique has been shown to be an operable 
procedure, and the ion-exchange resin, of a suitable size 
for use as physical distillation packing, commercially un- 
available, has been synthesized. 

The kinetics of the reaction studied were shown, under 
heterogeneous catalysis, to follow kinetics of pseudo-first 
order with respect to the monoester. 

A correlation was developed for the equipment used, 
which predicts the yield, in the form of the reciprocal of 
the yield fraction, within 3%, as a function of the molar 
ratio of butanol to monoester in the feed, the feed rate of 
monoester and the elevation of the feed point, i.e. the mass 
of catalyst available. 116 pages. $1.50. Mic 56-2962 
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ANALYSIS OF TRAFFIC MOVEMENTS 
AT RURAL INTERSECTIONS 


(Publication No. 18,391) 


Bruce Merrill Davidson, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Lloyd F. Rader 


The design of rural highway interchanges has been 
based on the mechanical capabilities of the automobile with 
the assumption that if the interchanges are properly signed 
the motorist can follow any set of directions. It was con- 
sidered desirable to study various design features incorpo- 
rated in Wisconsin interchanges and to evaluate these 
features in terms of the driver’s reaction. 

In order to trace the paths of vehicles through the in- 
terchange being observed, a movie camera with a shutter 
actuating mechanism was attached to a 30-foot portable 
TV tower. Pictures of the vehicles were taken at a rate of 
one per second. Data were then transcribed from these 
pictures onto plan views by means of a micro film projec- 
tor which had a distorted grid reference system superim- 
posed on its screen to facilitate plotting. Check points 
were established at all important points in the interchange 
and the data were then grouped for statistical analysis. 
Speeds and the position of the vehicle were analyzed. 

Five design features were of particular interest and 
were closely examined. 

1. What effect does alignment and the length of section 
have on-drivers traversing weaving sections of inter- 
changes which provide for continuous flow of traffic with- 
out reversal in direction? 

2. What problems are encountered by motorists in 
negotiating turns of various designs at interchanges es- 
pecially involving one-way ramps? What is the compliance 
rate at complicated interchanges ? 

3. What is the reaction of motorists when required to 
make a hard right turn if they wish to turn left at other 
than conventional type interchanges ? 

4. What effect do the various design features of medial 
strips have on high speed rural traffic and how might the 
design be improved to encourage safety ? 

5. How are continuous left turns at intersections at 
grade best handled when there is a question as to the re- 
quirement of a stop sign? 

Several important conclusions are derived from this 
research study. A driver should never be confronted with 
more than one problem or decision at atime. If more than 
two alternatives are available to the driver, complete com- 
pliance cannot be expected. Interchange design features 
should incorporate such alignment as to make it unneces- 
sary for the majority of motorists to take any action to ac- 
complish their desires. 

Intersections should be designed so that turning move- 
ments are not in conflict with the better judgment or intui- 
tion of the motorist. When conflict arises, as many as 10% 
of the motorists involved may rely on their judgment in 
preference to the signs erected. 

Medial strips should be designed so that there is no 
change in alignment for oncoming traffic. 

Weaving lanes should be of sufficient length to allow 
traffic to blend in with free flowing traffic rather than dart 





in as required on short segments. Alignment of ap- 
proaches should be tangent or only small degree curves 
employed and if necessary overhead signs erected to chan- 
nelize traffic properly prior to entering the weaving sec- 
tion to avoid the unnecessary internal friction caused by 
weaving from the outside lanes. 

It is important to realize that signs have their greatest 
effectiveness when they are incorporated with intersec- 
tional design such that together they produce logical solu- 
tions to the driver’s dilemma. Whenever a driver is di- 
rected to perform an act which is contrary to his better 
judgment, such as turning left in front of oncoming traffic 
in order to make a right turn, hazardous confusion is 
created wherein 100% compliance with this channelization 
is an impossibility. 389 pages. $5.00. Mic 56-2963 


THE BEARING-CAPACITY FAILURE 
OF A GRAIN ELEVATOR 


(Publication No. 18,180) 


Reymond Louis Nordlund, Ph.D. 
University of Dlinois, 1956 


This thesis presents the results of and conclusions 
concerning the investigation of the foundation failure of a 
grain elevator. Since full-scale bearing-capacity failures 
are rare, advantage was taken of the opportunity presented 
to investigate in detail some of the factors which affect the 
theoretical ultimate bearing capacity. Three such factors 
were considered; the manner in which the shear strengths 
are measured, the theory by which the ultimate bearing 
Capacity is computed, and the hypothesis of progressive 
failure. 

The shear strengths were measured by from two to 
four methods depending upon the soil stratum. These 
methods were; field vane tests, laboratory vane tests, un- 
confined-compression tests on specimens trimmed from 
samples recovered from borings, unconfined-compression 
tests on untrimmed samples, and consolidated-quick tests. 
Reasons for the agreement or lack of agreement among 
these various results are advanced. 

The ultimate bearing capacity was computed by both 
Skempton’s equation and Krey’s graphical procedure. Both 
of these methods gave results in excellent agreement with 
the actual failure load when the shear strengths obtained 
from unconfined-compression tests on untrimmed samples 
were used. This result revealed a basic inconsistency © 
Since it was shown that such shear strengths were incor- 
rect and substantially too low. The use of correct shear 
strengths, i.e., vane shear strengths, resulted in an over- 
estimate of the bearing capacity by about 40 percent. In 
order to account for this inconsistency, the hypothesis of 
progressive failure was considered. It was shown that by 
using the vane shear strength and by assuming a reason- 
able strain distribution on an approximate incipient failure 
surface, the failure load could be accurately predicted by 
either Skempton’s or Krey’s solution. In view of these re- 
sults, it was concluded that progressive failure played a 
definite part in the bearing-capacity failure of the elevator. 

As a secondary aspect of the overall investigation, the 
geotechnical properties of one of the stratum were 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1868 


ENGINEERING 





investigated. This particular stratum was ideally suited 
to such a study as it is very homogeneous. The results of 
this investigation indicated that the properties of the soil 
were in basic agreement with the correlations established 
by previous researches. 

77 pages. $1.50. Mic 56-2964 
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AMPLIFIERS EMPLOYING POTENTIALLY 
UNSTABLE ELEMENTS 


(Publication No. 17,705) 


George Street Bahrs, Ph.D. 
Stanford University, 1956 


If an active two-port device possesses sufficient for- 
ward gain and internal feedback that there can be found a 
pair of passive terminations which cause the device to 
oscillate, then that device is said to be potentially unstable. 
A stability criterion is developed, by means of which po- 
tentially unstable devices may be differentiated from those 
which will remain stable under all conditions of termina- 
tion. It is shown that all the common types of vacuum 
tubes and transistors are potentially unstable over an ap- 
preciable portion of their useful frequency range. 

The structure consisting of an active two-port operating 
between arbitrary passive source and load admittances is 
considered. An expression F(p), designated as the charac- 
teristic function, is derived. This function is so formulated 
that its zeros are the natural modes of the system. The 
problem of determining whether or not an amplifier stage 
will oscillate is thereby reduced to that of ascertaining 
whether any of the zeros of F(p) lie in the right-half-plane. 

Several amplifier situations employing various repre- 
sentative types of vacuum tubes and transistors are con- 
sidered. By means of the Nyquist diagram, F(p) for each 
of these stages is explored. This investigation establishes 
the conditions of termination under which each of these 
amplifiers is stable. The extent to which any set of termi- 
nations provides freedom from oscillation is indicated by 
a stability margin, p. The use of external feedback, or 
“neutralization” circuits, is not considered in the present 
study; stability is to be insured through control of source 
and load terminations. 

The problem of obtaining maximum transducer gain 
from a given two-port, subject to a particular choice of p, 
is considered. The relationships indicating optimum gain 
and the conditions under which this gain is obtained are 
sufficiently complicated that extensive, time-consuming 
hand computations would be required each time an ampli- 
fier design is attempted. Solutions for a wide range of 
representative situations were obtained by means of an 
electronic computer. From the resulting data, design 
charts were prepared. The problem of determining the 
maximum gain obtainable from a given device subject to a 
particular choice of stability margin is thereby reduced to 
reading a figure from one of the charts and performing a 
few simple calculations. With equal convenience, the de- 
sign charts indicate the conditions under which this opti- 
mum gain is obtained. 





Numerical examples illustrating the use of the charts 
are provided. Experimental results are also included. 
109 pages. $1.50. Mic 56-2965 


ON THE STATISTICAL ESTIMATION OF 
RADAR-SIGNAL PARAMETERS 


(Publication No. 17,707) 


David Ralph Bennion, Ph.D. 
Stanford University, 1956 


The problem of radar-signal reception in the presence 
of noise is treated by the methods of statistical estimation 
of parameters. The received signal is assumed to consist 
of white Gaussian noise added to a simple signal reflection 
from a single target. The modern formulation of estima- 
tion theory is outlined, and some of the more widely rec- 
ommended procedures of estimation are discussed. Sev- 
eral methods (including the method of maximum likelihood) 
are demonstrated in connection with the estimation of a 
single unknown signal parameter. The maximum-likelihood 
method is further employed, for a number of particular 
cases, in deriving sets of equations relating estimates of 
two or more unknown parameters to the received data. In 
each case, any mechanism that collects the data and solves 
the set of equations for the desired estimates is an appro- 
priate receiver. The receiving systems implied by the 
maximum-likelihood method all involve cross-correlating 
schemes of one sort or another. Asymptotic values of the 
mean squared error of estimation are derived and tabu- 
lated for the various cases considered. 

280 pages. $3.60. Mic 56-2966 


INTERPRETATION OF WWV AND WWVH SIGNAL 
STRENGTH VARIATIONS AT STANFORD 


(Publication No. 17,708) 


Lawrence Harold Bixby, Jr., Ph.D. 
Stanford University, 1956 


An experimental verification is given of the theoretical 
work published earlier by the author in “Calculation of 
High Frequency Radio Field Intensity over a 4000- 
Kilometer Ionospheric Path,” Stanford Radio Propagation 
Laboratory Report, Stanford, California (May 15, 1953). 
Additional theoretical treatment is extended to the effects 
of horizontal gradients of electron density and path asym- 
metries which become important for long distance paths. 
The numerical relationship between the total electric field 
strength in the vicinity of the receiving antenna of one or 
more modes of propagation and the total RMS open-circuit 
voltage at its terminals is derived. 

A one-dimensional parabolic F-layer model corrected 
for horizontal gradients and E-region effects is adjusted 
in height and thickness to bring the calculated signal ampli- 
tudes into agreement with the observed values. However, 
it is also necessary to adjust the height and critical fre- 
quency to make the calculated times of rise and fall agree 
with those measured. It is thus necessary to search for a 
compromise model which best fits the observed data. 
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From a comparison of calculated and observed field 
intensities just after the rise and just before the fall, the 
value of penetrative absorption for both the E and D re- 
gions is determined. The relative contributions of E and 
D are determined for specific distributions of ionization 
density and collisional frequency. The relative importance 
of all attenuation factors is determined. 

It is shown that significant variations in antenna voltage 
are related to changes in layer height and thickness. This 
results from the corresponding changes in departure and 
arrival angles which affect both the power radiated from 
the transmitting antenna and the response of the receiving 
antenna. The contributions to total signal of the upper and 
lower rays are separated and it is shown that the upper 
ray is dominant for the 4000-kilometer one-hop signal. Of 
the path attenuations the antenna factors and lower region 
penetrative absorptions affect primarily the lower ray; the 
focus factor and F-region non-penetrative absorption, the 
upper ray. The importance of the arrival angle in its re- 
lation to obstacles, such as mountain ranges, is demon- 
strated. 

The procedures for using results of the investigation in 
future work are described. Included are corrections to ac- 
count for the effects of lower ionized regions (may lower 
MUF as much as 3 per cent) and horizontal gradients (may 
either raise or lower MUF up to 21 per cent). 

155 pages. $2.05. Mic 56-2967 


THE INFORMATION-BEARING ELEMENTS 
IN BANDWIDTH-LIMITED SIGNALS 


(Publication No. 18,344) 


Frederick E. Bond, D.E.E. 
Polytechnic Institute of Brooklyn, 1956 


The role of sampling in modern communication theory 
and applications is discussed, with particular emphasis 
on amplitude samples at uniform intervals and short-term 
spectral density or auto-correlation functions. A number 
of difficulties encountered in the use of conventional sam- 
pling techniques and modulation systems are shown to 
illustrate the need for a generalization of the sampling 
theorem. 

As an approach toward generalized techniques, three 
different methods of sampling are examined in detail in- 
cluding: amplitudes at non-uniform intervals, amplitudes 
at intervals considerably shorter than the Nyquist interval, 
and the location of the zero-crossings. 

A theoretical basis for sampling at non-uniform inter- 
vals is established, and examples of its application are 
shown to include “natural” rather than “uniform” sampling 
for pulse position modulation systems, and non-synchronous 
time division multiplexing. 

The penalty incurred for transmission of pulses faster 
than the Nyquist rate is quantitatively assessed including 
the case where the channel response characteristics are 
known in advance and are compensated. The effect of 
linear addition of random noise is considered. 

In the theoretical analysis of the information in the 
zero-crossings, the notion of the “complex time plane” is 
introduced to show why, in general, the real zeroes are 
insufficient. Possible methods of reproduction of the signal 





from the knowledge of its zero-crossings are examined. 
The relations between distribution of the interval between 
zero-crossings and power spectra are reviewed for both 
analytic signals and infinitely clipped waves. Applications 
of the information in the zeroes are shown to include 
speech sound analysis and synthesis, transmission of 
binary information by continuous signals, and possible as- 
sistance to certain types of communication detection sys- 
tems. The advantages of transmitting infinitely clipped 
speech over binary channels are also discussed. 

79 pages. $1.50. Mic 56-2968 


THE DESIGN OF ALIGNABLE 
TRANSISTOR AMPLIFIERS 


(Publication No. 17,722) 


James Franklin Gibbons, Ph.D. 
Stanford University, 1956 


A method is presented for designing easily alignable 
multistage transistor amplifiers when the individual stages 
are not unilateral. The method consists in first describing 
the transistor through measurement of its Y parameters 
at a set of discrete frequencies in the desired amplifier 
passband. This definition of the device is then used to de- 
termine its maximum available gain vs frequency proper- 
ties, thus providing a criterion of amplifier performance. 
The sensitivity of the transistor’s input admittance to load 
admittance variations is mathematically defined and given 
the symbol 6. This definition is used as a criterion of 
alignability and as a measure of the feasibility of partially 
or wholly neutralizing the transistor in any given applica- 
tion. Power gain formulas are developed in terms of 8 
and the measured transistor parameters. Specification of 
the desired power gain and sensitivity at each frequency 
then serves to determine the frequency behavior appropri- 
ate for the amplifier load and coupling networks. Synthesis 
of these networks completes the amplifier design. Several 
video amplifier designs are given in the text to illustrate 
the design procedures. Measurement of the characteris- 
tics of these amplifiers provides experimental verification 
of the theory. 90 pages. $1.50. Mic 56-2969 


LINEAR OPERATOR ANALYSIS OF 
CARRIER- FREQUENCY SERVOMECHANISMS 


(Publication No. 18,402) 


Charles August Halijak, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Thomas J. Higgins 


The purpose of this thesis is threefold: to advance an 
integrated account of both the existing major procedures 
for carrier-frequency servomechanism analysis and their 
shortcomings; to detail the theory of a new, powerful pro- 
cedure for calculating carrier servomechanism perform- 
ance based on use of an approach which encompasses 
multiplication of two time functions as a linear operation 
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in the time domain, and the equivalent operation expressed 
by convolution transforms in the Laplace transform do- 
main; and to exemplify the application of this theory by 

an illustrative numerical example. 

Calculation of carrier servomechanism performance 
requires analytic specification of the operation of multipli- 
cation of two time functions--an operation which does not 
appear in continuous servomechanisms. If the two func- 
tions are different, this operation is linear. The complex 
convolution transform is the equivalent of this linear oper- 
ation in the Laplace transform domain. However, existing 
analyses of carrier servomechanisms ignore this linear 
operator aspect with resulting incompleteness in both 
sinusoidal analysis and transient-state analysis. 

The prime purpose of this thesis is to advance com- 
plete sinusoidal and transient-state analyses of the carrier 
servomechanism with nonideal modulators/demodulators. 
Both analyses are accomplished by linear operator methods, 
but are sufficiently different to require separate account. 

Sinusoidal analysis is based on the representation of 
trigonometric forms by hypercomplex exponential func- 
tions of time and a corresponding use of the given linear 
operation of multiplication of two functions of time. A 
necessary preliminary to such calculation is the study of 
trigonometric forms--separately, and in conjunction with 
network transfer-functions. Thus, trigonometric forms 
can be added and multiplied together to yield other trigono- 
metric forms. The essential problem is to find an equiva- 
lent simple trigonometric form: one which is represent- 
able by a single hypercomplex exponential function of time. 
The envelope spectrum of a network transfer-function is 
introduced, enabling a quick appraisal of network transfer- 
function behavior in a carrier servomechanism when the 
ordinary spectrum is known. The general sinusoidal analy- 
Sis yielding the output of a carrier servomechanism re- 
quires infinite dimensional hypercomplex numbers to 
achieve a complete solution, a manifestation of the diffi- 
culty of linear operator inversion. 

Laplace transform solution for the carrier servo- 
mechanism output proceeds along another course. A 
notation for a pair of special convolution transforms, the 
C- and the S-transforms, is devised which enables a solu- 
tion with only one complex operator, as compared to the 
large number required for sinusoidal analysis. The time 
domain description of the carrier servomechanism is 
translated into the Laplace transform domain preparatory 
to a linear operator inversion yielding the output of the 
carrier servomechanism. Subsequent development of 
linear operator inversion enables calculation of carrier 
servomechanism output. The control equation of a given 
carrier servomechanism can be replaced by an infinite set 
of equations; solution of these for the output constitutes 
the desired linear operator inversion. The general form 
of the output is 


y(s) = mo(s)x(s) + m,Cox + m2Sex + MmeCax + M4SQX +--+ + 


wherein, y(s) is the transform of the output, and x(s) that 
of the input of the given carrier servomechanism. Each 
transfer-functions, m;,(s), is a ratio of two transcendental 
function of s. The terms beyond m(s)-Xo(s) are modulation 
remainders, involving all the harmonics of double the car- 
rier frequency. 

The practical application of this theory to a carrier 
servomechanism requires replacement of the infinite set 
of equations required for linear operator inversion by an 





approximating set of equations, finite in number. 
Therewith, a detailed illustrative numerical example 

exemplifies application of the theory developed in this 

thesis. 134 pages. $1.80. Mic 56-2970 


SYNTHESIS OF ACTIVE RC TRANSFER FUNCTIONS 
(Publication No. 18,349) 


Isaac M. Horowitz, D.E.E. 
Polytechnic Institute of Brooklyn, 1956 


This thesis presents new methods of synthesis of stable 
active RC transfer functions in the form of unbalanced 
two terminal-pair networks. The philosophy leading to 
these methods is the representation of active RC networks 
by means of positive and negative RC elements. Modern 
passive synthesis procedures are thereby made available. 
The outstanding features of the synthesis techniques are: 


1, They are exact in that the active elements are not 
idealized with respect to input and output impedance. 


. Emphasis throughout is on methods and configura- 
tions which lead to practical structures involving 
transistors or tubes. 


. The relations between the gain, the sensitivity and 
the character of the transfer function are developed. 
The designer knows how to make the transfer func- 
tion insensitive to circuit parameters and the price 
paid in gain and impedance level. 


The complex pole synthesis problem is divided into two 
classes. One class consists of those problems resolvable 
into separate RC and RL syntheses. The RL synthesis is 
achieved by means of resistors, capacitors and transistors 
or tubes. In many cases one transistor or tube suffices. 
The second class of complex pole functions involves the 
synthesis of a negative RC immittance. Several synthesis 
procedures are developed for this purpose. 

Two general synthesis techniques are presented for the 
unrestricted realization of transmission zeros. One of 
these is an active RC ladder development in canonical sec- 
tions in the tradition of Brune, Darlington and Dasher. The 
other method involves the realization of a transfer function 
with unrestricted zeros and negative real poles by means 
of an RC network in parallel with a transistor. 

The methods derived for pole and zero realization are 
combined for the general solution of transfer function 
problems. 89 pages. $1.50. Mic 56-2971 


THE EFFECT OF TEMPERATURE ON CIRCUITS 
USING ALLOY JUNCTION GERMANIUM TRANSISTORS 


(Publication No. 18,351) 
Hung Chang Lin, D.E.E. 
Polytechnic Institute of Brooklyn, 1956 


The importance of temperature effects upon the per- 
formance of transistor circuits have been evident since 
the beginning of the transistor art. However, the 
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mechanism of these effects, and the methods by which they 
may be minimized have not been generally appreciated. 
This thesis is concerned with these matters, principally 
as they relate to germanium alloy junction transistors and 
the circuits in which they are used. 

The d-c behavior of a transistor with respect to tem- 
perature is principally affected by changes in saturation 
current and the d-c conductances. The effects of the vari- 
ations in these parameters are shown both experimentally 
and analytically. In the past, literatures dealing with this 
subject of temperature sensitivity of transistors have only 
taken into account the effect of saturation current, and 
have neglected the changes in d-c conductances. Showing 
the effects of the changes of these conductances is one of 
the main features of this thesis. 

The relative temperature stability of different circuit 
configurations is discussed. Some d-c degenerative cir- 
cuits which hold the quiescent emitter current substantially 
constant with changing temperature are inherently stable, 
and may be made to operate satisfactorily over a wide 
range of temperatures. These circuits are often used in 
class A amplifiers, oscillators, etc. Other circuits, such 
as those of detectors or class B amplifiers, are inherently 
unstable, and present biasing problems which may be 
solved by compensation means employing diodes, auxiliary 
transistors or thermisters. 

The maximum dissipation of a transistor is ordinarily 
limited thermal stability. The criteria for this stability 
are developed and factors influencing the criteria, such as 
thermal resistance, circuit configuration, current amplifi- 
cation factor, supply voltage, saturation current and ambi- 
ent temperature, are discussed. 

The variation of the small signal parameters of tran- 
sistors with respect to temperature is shown both experi- 
mentally and analytically. If the quiescent emitter current 
is held constant, the variations of these parameters with 
changing temperature are usually small, and satisfactory 
operation can be obtained for most circuit applications. 

130 pages. $1.75. Mic 56-2972 


SOME NEW HIGH-FREQUENCY EQUIVALENT 
CIRCUITS FOR JUNCTION TRANSISTORS 


(Publication No. 17,739) 


Robert Michael Scarlett, Ph.D. 
Stanford University, 1956 


This report is concerned principally with the charac- 
terization of junction transistor triodes at high frequencies 
by means of small-signal equivalent circuits and asso- 
ciated four-pole parameters. Rational function approxi- 
mations are developed for the theoretical short-circuit 
admittance parameters which describe the frequency be- 
havior of an idealized one-dimensional intrinsic transistor. 
An actual transistor is assumed to be composed of the 
intrinsic transistor in combination with the collector space 
charge layer capacitance and base spreading resistance. 
On this basis, equivalent circuits and four-pole parameters 
in hybrid form are developed for the overall transistor in 
each of the three useful configurations. These parameters 
lend themselves readily to further approximation, and for 
certain frequency ranges result in some new equivalent 





circuits of considerably simplified form. The element 
values in all the circuits are expressed in terms of six 
fundamental circuit parameters, which are independent of 
the circuit configuration. 

The measurement of transistor small-signal properties 
is considered. It is shown how the high-frequency short- 
circuit admittance parameters of the transistor, or any 
three-terminal network, may be measured directly by the 
use of a transformer ratio-arm bridge. Methods for meas- 
urement of the six fundamental circuit parameters are 
also given. 

Finally, some figures of merit relating to the available 
high-frequency power gain are obtained in terms of the 
transistor circuit parameters, and simple design methods 
for wideband lowpass and bandpass amplifiers are pre- 
sented. Measurements made on two amplifiers show good 
agreement with the calculated responses based on the 
simple equivalent circuits. 

195 pages. $2.55. Mic 56-2973 
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INTERFEROMETRIC STUDIES OF CONVECTIVE 
FLOW PHENOMENA IN VERTICAL, 
PLANE ENCLOSED AIR LAYERS 


(Publication No. 17,843) 


Walter Oliver Carlson, Ph.D. 
University of Minnesota, 1956 


Interferometric studies are made of the convective- 
flow phenomena in vertical, plane enclosed air layers over 
a range of air-layer thicknesses and heights and tempera- 
ture differences across the air layers. The study extends 
known studies of overall heat-transfer measurements 
from which average heat-transfer coefficients have been 
determined and correlated to an examination of local flow 
and heat-transfer phenomena. The items of particular 
interest include: (1) local heat-transfer coefficients, (2) 
temperature profiles across the gas layer between the hot 
and cold enclosing surfaces, (3) convective flow phenomena 
in the gas layer, (4) the effects of gas-layer geometry and 
fluid properties on the above items, and (5) correlations 
of the results to provide expressions from which calcula- 
tions can be performed. 

At least four different convective-flow regimes are 
found to exist. Each of these flow regimes influences the 
shape of the temperature profiles across the gas layer and 
the values of the local heat-transfer coefficients. At all 
finite temperature differences across the gas layer cel- 
lular flow exists, up at the hot vertical surface and down 
at the cold. 

Laminar flow exists throughout the gas layer for small 
Grashof numbers. The heat is transferred across the gas 
layer predominately by conduction. Except at the top and 
bottom of the gas layer, the temperature profiles are 
linear. 

At larger Grashof numbers convective flow becomes 
predominate and the temperature profiles are no longer 
linear. For the smaller gas layer thicknesses the botndary 
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layer development is incomplete. As a boundary layer 
forms on one surface, it merges with the one developing 
on the other surface and separate boundary layers do not 
exist. Fluctuations in the flow, evidently due to vortex 
motion, occur in the central core of the gas layer. A tem- 
perature gradient, increasing from the bottom to the top, 
was found to exist along the vertical center plane of the 
gas layer. Its shape is best described by a cubic parabola. 

At larger gas-layer thicknesses separate boundary 
layers form on the two vertical surfaces. The flow along 
these surfaces is similar to that observed for a single, 
vertical heated or cooled plate. At sufficiently large 
Grashof numbers turbulent fluctuating convective motion is 
observed in the core. Vertical center-plane temperature 
profiles also exist even for large gas-layer thicknesses. 
Throughout most of the vertical extent the profiles are 
linear with a positive slope from bottom to top, and on a 
reduced basis they are independent of the height of the gas 
layer. 

For very large Grashof numbers it is expected that 
turbulent flow will take place at the surfaces of the verti- 
cal heated and cooled plates as is the case for single verti- 
cal plates. 

Temperature profiles and local heat-transfer coeffi- 
cients for the case of separate boundary-layer development 
on the two vertical surfaces can be calculated by means of 
analytical expressions derived by the application of the 
momentum and heat-transfer boundary-layer equations to 
a model of the actual configuration. The model assumed is 
a free, vertical plate with a freestream temperature distri- 
bution equal to that existing at the vertical center plane of 
the actual gas layer. These analytical results compare 
favorably with experimental data. 

316 pages. $4.05. Mic 56-2974 


A NEW METHOD FOR THE EXPERIMENTAL 
DETERMINATION OF PRANDTL NUMBERS AND 
THERMAL CONDUCTIVITIES OF GASES. 
RESULTS FOR AIR. 


(Publication No. 17,860) 


Thomas Francis Irvine, Jr., Ph.D. 
University of Minnesota, 1956 


An experimental method is described wherein the 
Prandtl number of gases can be measured directly. The 
principle of operation makes use of the fact that for lami- 
nar flow over a flat plate the recovery factor is equal to 
the square root of the Prandtl number. Knowing the 
Prandtl number, it is then possible by using more accu- 
rately known specific heats and viscosities to calculate 
the thermal conductivity with greater precision than it can 
at present be determined experimentally by other methods. 
The method is applied to the measurement of the Prandtl 
number of air over a temperature range from 65F to 340F. 
Corresponding thermal conductivities are also calculated. 
The predicted accuracy of the results in this temperature 
range is of the order of one percent. In principle, the 
method is applicable to measurements at higher tempera- 
ture levels. 106 pages. $1.50. Mic 56-2975 





DEVELOPMENT OF A HIGH 
VELOCITY SPRAY DRYER 


(Publication No. 18,716) 


Howard Albert McLain, Ph.D, 
Purdue University, 1956 


Major Professor: Professor E, W. Comings 


A high velocity spray dryer was constructed and oper- 
ated successfully. A hot air stream was passed through a 
0.65 inch diameter converging nozzle at high subsonic 
velocities into a drying tube 8 inches in diameter and 6 
feet long. Liquid solutions and suspensions were injected 
into the throat of this nozzle and were atomized and dried 
rapidly to a powder. A-cooler, lower pressure secondary 
air stream was introduced around the nozzle to provide 
entraining air for the hot primary air jet. The exit air 
carrying the dried solids passed through a collection sys- 
tem which removed the dried material from the air. This 
collection system was of a preliminary design and it was 
primarily intended for the removal of the solid from the 
air discharged to the atmosphere rather than for the re- 
covery of the dried product. 

Air flow patterns in the high velocity spray dryer are 
known and can be controlled. The motion of the sprayed 
droplets are therefore known and can be also controlled. 
These particles pass through the dryer only once since 
there is no back flow of air in this dryer. A method for 
estimating the appropriate drying-tube diameter has been 
developed from the information on these air flow patterns. 

Five percent sodium sulfate solution was dried because 
of its known properties and ease of handling. Conditions 
used for the drying of this material were: primary air 
temperatures from 350 to 550°F, primary air rates from 
400 to 500 pounds per hour, secondary air temperatures 
of 125 and 175°F, secondary air rate of 5000 pounds per 
hour, and feed rates of 2 and 3 gallons per hour. 

It was found that this solution could be successfully 
dried with good heat economy and that the problem of wall 
deposition in the drying tube was eliminated. It was shown 
by the conditions and results of these runs and by the 
traverses in the drying tube that the primary air contrib- 
uted much more heat than the secondary air to the drying 
process. Therefore, high primary air temperatures and | 
high feed rates are desirable for economical successful 


high velocity spray dryer operation. A considerable vol- 


ume of unheated secondary air is required, but this vol- 
ume need not be excessive, 

The moisture content of the dried sodium sulfate prod- 
uct was less than one percent. This product was found to 
be composed of very fine, spherical, solid particles. The 
particle size distribution of this product determined by 
the cascade impactor was found to follow the log normal 
distribution function. Geometric mass mean diameters 
varied from 3.2 to 4.4 microns, and geometric mean devi- 
ations were approximately 1.5. Particle size diameters 
predicted by the Nukiyama and Tanasawa equation and a 
material balance agreed with the experimental results. 
Results from the analysis of variance of the geometric 
mass mean diameters gave further evidence of the validity 
of this method. The analysis.of variance showed that the 
primary air temperature and rate were the principal vari- 
ables effecting the particle size of the dried product. 
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Preliminary runs showed that the dryer can produce a 
dried powder from skimmed milk. 
Results of the drying of Serratia Marcesens, a bacteria, 
are given in a supplement to this thesis. 
248 pages. $3.20. Mic 56-2976 





SURFACE COEFFICIENTS AND TEMPERATURES 
FOR INCLINED TUBES WITH FREE 
CONVECTION HEAT TRANSFER 


(Publication No. 18,438) 


Harry Olaf Rennat, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Associate Professor Joseph R. Akerman 


The object of this investigation was to determine the 
axial variations of local surface coefficients and temper- 
atures for small tubes in free convection heat transfer at 
various inclinations of the tube axis. Experimental data 
were obtained from five 6 feet long stainless steel tubes 
having outside diameters from 0.1 to 0.5 inches. The tubes 
were heated electrically at 150° F increments up to 750° F 
above room temperature. 

A new method of surface temperature measurement 
was developed for determining the axial temperature vari- 
ations on the outer tube surface. Since any cross-sectional 
plane inside a small electrically heated vertical tube in 
free convection forms an isothermal field, provided that 
convective air currents inside the tube are prevented, a 
thermocouple junction placed anywhere in this field will 
give the inside surface temperature at that section. On in- 
clined and horizontal tubes the thermocouple will indicate 
a temperature close to the true average inside surface 
temperature when placed in center of the cross-section. 
The temperature drop through the wall for the tubes used 
in the experiment was shown to be negligibly small and 
therefore the temperature indicated by the thermocouple 
was used as the actual outer surface temperature. 

For measuring the axial temperature variations, a long 
thermocouple was placed through the entire test section of 
the tube and, by pulling it out a certain distance at a time, 
the thermocouple junction was moved from section to sec- 
tion inside the tube. 

From the measured surface temperatures, the corre- 
sponding electrical resistivity of the tube material and the 
magnitude of the electric current flowing through the tube, 
the local surface coefficients were calculated. 

From the experimental data the following conclusions 
were drawn: 

On vertical cylinders the values of surface coefficients 
are up to about 30 percent lower for the lower part of the 
cylinder than for the upper part. 

The section with decreased surface coefficients on 
vertical cylinders extends up to 40 inches from the lower 
end of the cylinder. The length of the section decreases 
with increasing surface-to-air temperature differences 
and with decreasing cylinder diameters. 

When the cylinder axis is at 75 degrees with the hori- 
zontal, the section with decreased surface coefficients 
does not extend for more than 16 inches from the lower 
end of the cylinder, and values of the surface coefficients 





are less than 10 percent lower than for the upper part. At 
60 degrees the difference in surface coefficients is negli- 
gible and at 30 degrees and in the horizontal position es- 
sentially no variation in surface coefficients exists. 

The surface coefficients on the upper part of a cylinder 
are uniform axially but vary with the angle of inclination. 
As acylinder is turned from the vertical to the horizontal 
position the surface coefficients decrease slightly and, 
after reaching a minimum value at about 75 to 60 degrees, 
increase again. 

At small surface-to-air temperature differences the 
surface coefficients on the upper part of a vertical cylinder 
are slightly lower than on a horizontal cylinder. At high 
temperatures this difference is reversed. 

The temperatures on vertical and inclined cylinders 
show the same variation as do surface coefficients except 
that decreased surface coefficients correspond to in- 
creased temperatures. 

The maximum temperature difference between upper 
and lower parts of a vertical cylinder increases and then 
approaches a constant value with increasing surface-to- 
air temperatures. At surface-to-air temperatures of 450 
degrees measured on the upper part of a cylinder the 
temperature variations along the cylinder may be in excess 
of 130° F. 79 pages. $1.50. Mic 56-2977 


HEAT TRANSFER AND FRICTION 
CHARACTERISTICS OF SCREEN MATRICES 
AT HIGH REYNOLDS NUMBERS 


(Publication No. 17,743) 


Long Sun Tong, Ph.D. 
Stanford University, 1956 


An important problem arising in connection with recent 
developments in nuclear power reactors and in gas tur- 
bines is the attainment of a high heat transfer rate per unit 
volume of the heat exchanger without excessive friction 
losses. It is found that wire screens randomly packed to- 
gether as a matrix have a high heat transfer surface area 
density which can provide a very high heat transfer rate 
with a relatively low friction power expenditure, 

For the nuclear reactor, water might be used as a cool- 
ant taking advantage of the favorable thermal properties 
of water. Water has a relatively low kinematic viscosity, 
y, and a fluid with small » at even a moderate velocity 
tends to operate at high Reynolds numbers. For this 
reason heat transfer data at high Reynolds numbers are 
needed for design of nuclear reactors, whereas the low 
Reynolds number performance is usually required for the 
gas application. 

Since heat transfer performance data for_screen ma- 
trices at high Reynolds numbers is notably lacking in the 
literature, due primarily to the difficulties involved in 
developing a suitable testing technique, the objective of 
the present work has been to develop a new testing tech- 
nique suitable for tests at high Reynolds numbers, and to 
obtain the heat transfer and flow friction characteristics 
of a representative group of screen matrices at high Rey- 
nolds numbers. 

Based on the principles of similitude, a large scale 
model technique was used. The large scale model matrices 
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were made of 3/8 inch diameter plastic rods which were 
fixed parallel and equidistant on plastic rings. Each pair 
of rings with the crossed rods was used to simulate a 
screen, and these simulated screens were packed together 
to form a matrix. The effects of minor differences in 
geometry between simulated and actual screens have been 
investigated experimentally, and the results served as a 
basis for corrections in converting the heat transfer and 
friction performance data of a large scale model matrix 
into that of a true screen matrix. 

The heat transfer performance characteristics of the 
matrix were obtained by a transient technique using a 
single rod in the large scale matrix as a thermal capacitor 
which was heated and then allowed to cool. The unit con- 
ductance for thermal convective heat transfer, h, was 
evaluated from the temperature-time history of the capac- 
itor rod by the use of a one-lump thermal capacity tran- 
sient circuit. The friction characteristics were obtained 
by conventional isothermal procedures. 

By these methods, the convective heat transfer and 
friction characteristics of six screen matrices with poros- 
ities from 0.602 to 0.832 were obtained in the Reynolds 
number range from 500 to 100,000, based on hydraulic 
diameter. 

The new heat transfer and friction performance data 
connect without appreciable discontinuity to previous data 
in the Reynolds number range below 500, obtained by a 
different technique at Stanford University. Thus the em- 
pirical correlations for heat transfer and friction charac- 
teristics for square-mesh randomly packed screen ma- 
trices in the Reynolds number range from 1 to 100,000 
have been established. The equations of these correlations 
are: 


For heat transfer 
NsiNf. = 0.375 N39 





where 
aa ot oere 4r,;G 
R FP u 
P = porosity 
F = 1.155 - 0.0601 logioNp, for Np < 1800 


0.960 


For flow friction 


, for Np > 1800 
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Application of the new data to the prediction of per- 
formance of a pressurized, water-cooled, screen matrix 
type of nuclear reactor is presented as an example. 

136 pages. $1.80. Mic 56-2978 





THE BASE PRESSURE BEHIND A BLUNT 
TRAILING EDGE FOR SUPERSONIC 
TWO-DIMENSIONAL FLOW. APPROACHING 
STREAMS HAVING THE SAME STAGNATION 
TEMPERATURE BUT DISSIMILAR MACH 
NUMBERS AND STAGNATION PRESSURES. 


(Publication No. 18,208) 


Wilson Tripp, Ph.D. 
University of Dlinois, 1956 


The problem treated analytically and experimentally 
in this thesis is encountered in dealing with separation 
phenomena in supersonic flow; practical examples being 
(1) flow past supersonic airfoils, with special attention to 
the effects of angle of attack, (2) base pressure at the 
rear of jet engines and rockets, provided proper recogni- 
tion is given to stagnation temperature effects. 

The theoretical analysis employed a flow model de- 
veloped at the University of Ilinois by H. H. Korst and 
his associates, which provided for a quantitative treatment 
of its flow components, which are: (1) the expansion of 
the approaching flow around the corner, (2) the constant- 
pressure mixing in the compressible jet boundary in the 
wake, (3) the recompression at the end of the wake, and 
(4) the conservation of mass in the dead-air region. When 
the thickness of the boundary layer of the approaching 
stream is relatively small as compared to the wake di- 
mensions, the jet boundary assumes a fully developed mix- 
ing profile. This special case, with the additional assump- 
tions of turbulent and isoenergetic jet mixing, termed the 
“restricted theory”, was adopted in this thesis. 

Owing to dissimilarity in stagnation pressures arising 
in this investigation, the conservation of mass in the wake 
is satisfied in such a way that the jet boundary of the free 
stream with the higher stagnation pressure ejects exactly 
as much mass from the wake as the jet boundary of the 
free stream with the lower stagnation pressure contributes 
to the dead-air space. Thus, the treatment presents itself 
as an extension of the concept of an “open wake”, which 
has to depend on the use of one empirical factor. 

It is, however, of particular significance that this em- 
pirical factor has but very little influence on the results 
of the analysis. Therefore, it may be stated generally that 
the analytical results, as obtained in this thesis, are inde- 
pendent of empirical data. 

The trends predicted by the theory were always con- 
firmed by the results of the experimental program. Actual 
numerical values showed excellent agreement for three 
approach Mach number combinations, while the agreement 
was poorer for the other three investigated combinations. 
The experimental results of tests showing poorer agree- 
ment were systematically either higher or lower than the 
theoretical curve, including the point of unit stagnation 
pressure ratio, where highly reliable earlier experimental 
evidence is available to support the theory. 

108 pages. $1.50. Mic 56-2979 
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ENGINEERING MECHANICS 


SLIP DAMPING OF PRESS-FIT JOINTS 
UNDER LINEARLY VARYING PRESSURE 


(Publication No. 17,864) 


James Harry Klumpp, PhD. 
University of Minnesota, 1956 


Energy of vibration may be dissipated by microscopic 
slip on interfaces of press-fit assemblies. In this disser- 
tation slip damping is studied at press-fit joints under 
linearly varying clamping pressure. The elastic and en- 
ergy dissipation properties of this type of joint are analyzed 
and compared with the results of controlled experiments. 
Correlation is made between linear pressure joints and 
joints under uniform clamping pressure. 

52 pages. $1.50. Mic 56-2980 


THE DETERMINATION OF STIFFNESS 
COEFFICIENTS FOR STEPPED SHAFTS 


(Publication No. 18,452) 


Warren Clarence Young, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Raymond J. Roark 


An important step in the design of high-speed rotating 
machine parts is the determination of the resonant fre- 
quencies of vibration. Vibrations, which are induced if the 
machine operates near these resonant frequencies, can 
produce damaging stresses and materially reduce the op- 
erating life of the machine. One source of error in the 
determination of these resonant frequencies is the lack of 
information on the rigidity of a solid circular shaft at a 
section where the diameter is increased abruptly. 

This paper describes a procedure for determining the 
rigidity of such a stepped shaft and presents the results of 
the investigation in the form of “penetration factors” which 
are shown graphically as a function of the ratio of the shaft 
diameters. These penetration factors give the necessary 
corrections to be applied to the lengths of the various por- 
tions of a stepped shaft in order that elementary formulas 
can be used to compute the correct stiffness. The effect 
of the ratio of the larger diameter to the smaller diameter, 
as well as the effect of the fillet radius, is included in the 
results. The investigation was carried out by means of a 
three-dimensional photoelastic analysis using the frozen 
stress technique. A description of the photometer used in 
the point-by-point exploration of the specimen is included 
as well as a discussion of many of the problems encoun- 
tered in a photoelastic investigation of this kind. 

Three dimensional photoelasticity proved to be an ex- 
cellent method to use for the solution of this problem. 

85 pages. $1.50. Mic 56-2981 





ENGINEERING, METALLURGY 


THE EFFECT OF OXYGEN PRESSURE ON THE 
OXIDATION RATE OF PURE METALS 
(PARTS I-VI) 


(Publication No. 17,565) 


Donald W. Bridges, Ph.D. 
University of Utah, 1956 


Chairman: John R. Lewis 


The following systems were investigated: 

Ta, Cu, Nb, Mo, W, Mg, Zr, Ti in oxygen under the 
conditions of a linear increase in temperature and constant 
pressure. 

Cu/Cuw0/02, Cu/Cuz0/Cu0/O2, Co/CoO/O2, Fe/FeO/ 
Fe,0,/Fe20;/O2, W/WO;/O2, and Nb/Nb20;/O2 under the 
conditions of constant temperature and constant pressure. 

The kinetics of the reaction of pure metals and oxygen 
were investigated under conditions of constant temperature 
and constant oxygen pressure and also under the condi- 
tions of a linear increase of temperature and constant 
pressure. The effect of oxygen pressure upon the oxida- 


tion rate was interpreted for both diffusion-controlled 


(parabolic) reactions (Cu, Co, and Fe) and those cases 
where the slow step is a boundary reaction (linear) (Ta, W, 
and Nb). The variation of oxygen gas concentration (pres- 
sure) was shown to result in acceleration of the rate of 
oxidation in the cases of both parabolic oxidation involving 
a metal-deficit semiconductor oxide-oxygen interface 
(CoO/O., Cu,0/O,) and in the case of a boundary reaction 
controlled (linear) oxidation rate (Nb, W, Ta). Eventually 
in both investigated cases the rate of reaction (for constant 
temperature) ceased to increase despite substantial in- 
crease in oxygen gas concentration. This cessation was 
postulated to be due to saturation of the available surface 
sites for the accommodation of adsorbed oxygen gas mole- 
cules or, alternatively, in the case of parabolic oxidation 
involving metal-deficit semiconductor oxides, to the satu- 
ration of the cation vacancies. Where the semiconductor 
oxide adjacent to the oxygen gas phase is a transition type 
semiconductor and the reaction is diffusion-controlled 
(Fe203/O, and CuO/O,) the variation of oxygen pressure 
had no effect upon the oxidation rate. 

165 pages. $2.20. Mic 56-2982 


A STUDY OF THE PERITECTOID REACTION 
(Publication No. 18,437) 


Robert David Reiswig, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Associate Professor David J. Mack 


On the basis of the theories of nucleation and growth in 
solid-state metallurgical reactions, a mechanism is pro- 
posed for an “idealized” peritectoid, e.g. a peritectoid for 
which certain restrictions are valid. Also on the basis of 
theory, an hypothesis concerning the kinetics of such a 
reaction as a function of temperature is proposed. 
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Six examples of the peritectoid reaction were selected 
from the literature for an experimental study, the selection 
being based on the availability of the components and on the 
lack of experimental difficulties involved. Of the six ex- 
amples, the mechanisms and kinetics of five were studied 
as functions of temperature by the method of isothermal 
transformation. The experimental methods employed were 
micrographic examination for the study of kinetics and 
mechanisms and X-ray diffraction for phase identification. 

The experimental investigation showed that, under con- 
ditions where the qualifications of ideality might be ex- 
pected to be valid, the peritectoid reaction begins with the 
formation of a peritectoid wall of the low-temperature 
phase at interfaces separating the two high-temperature 
phases. The reaction proceeds to completion by the time- 
dependent thickening of this wall until both of the high- 
temperature phases are consumed. This mechanism is 
typified by the behavior of the silver-aluminum 8’ peri- 
tectoid between 350° C and the equilibrium temperature. 

In cases where non-ideal behavior was observed in the 
mechanism of the reaction, several reasons for the non- 
ideality were noted: (1) One or both of the high-tempera- 
ture phases may decompose, either during quenching to 
the isothermal transformation temperature or before the 
peritectoid reaction can be completed by the mechanism of 
wall-formation. In the copper-tin system, for example, it 
was not possible to retain tin-rich ¥ during quenching to 
the transformation temperature. (2) The close composi- 
tional proximity of the low-temperature phase to one of the 
high-temperature phases can cause deviation from ideality. 
In the case of the copper-silicon ¥ peritectoid, the § phase 
was found to convert to the ¥ phase immediately upon 
quenching, apparently with little compositional change. 

(3) The peritectoidal formation of a fourth phase, inter- 
mediate in composition between the low-temperature phase 
and one of the high-temperature phases, can also be a 
cause of non-ideality. Thus, in the case of the copper- 
antimony peritectoid at 26 per cent antimony, the formation 
of a temporary, non-equilibrium wall of § was observed at 
lower temperatures. All of the factors causing the mech- 
anism of the peritectoid reaction to become non-ideal be- 
come more important as the transformation temperature 

is removed farther from the equilibrium temperature. 

In the case of one peritectoid reported in the literature, 
the copper-aluminum peritectoid at 21.2 per cent alumi- 
num, the experimental evidence obtained casts doubt on 
the existence of the peritectoid. This is in agreement with 
some previous investigations, although none of the work to 
date has been truly conclusive. A method is outlined by 
means of which a more conclusive investigation could be 
' carried out. 134 pages. $1.80. Mic 56-2983 


THE DECOMPOSITION OF THE BETA PHASE IN THE 
COPPER-ALUMINUM AND COPPER-TIN SYSTEMS 


(Publication No. 18,448) 


Daniel Frank Toner, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Associate Professor David J, Mack 


The # phases in the copper-aluminum and copper-tin 
systems decompose similarly upon isothermal transforma- 





tion below their respective eutectoid temperatures. Each 
of these alloy transformations are superficially similar to 
the isothermal transformation characteristics of an 
eutectoid iron-carbon alloy, all undergoing the pearlite, 
bainite, and martensite reactions. 

In the copper-aluminum system, the factors which con- 
trol the eutectoid decomposition mechanism may originate 
in: (a) ordering, in either the stable or metastable phases 
occurring during its decomposition; (b) composition gra- 
dients existing either before or during isothermal trans- 
formation of the g phase, and/or (c) stress resulting from 
volume changes of phases participating in the eutectoid 
decomposition. | 

The eutectoid composition and the phase boundaries in 
the copper-aluminum eutectoid were redetermined by both 
metallographic and high temperature Debye-Scherrer 
X-ray methods. The eutectoid composition was determined 
to be 11.84 weight per cent aluminum. 

The relationships between the B'', Bi, and B phases 
were studied principally by isothermal transformation and 
tracked by high temperature Debye-Scherrer X-ray tech- 
niques. No evidence was found to indicate that B: and B”’ 
are different phases since no new crystal structure was 
observed during isothermal transformation. Also, the 
superlattice lines corresponding to the 8, phase were not 
observed because the intensity of the background on the 
X-ray film was too high. 

A revised metastable equilibrium diagram was pro- 
posed to explain the relationships between the B and Bi 
(B'’) phases, assuming that the 8: (B’’) reaction is 
an order-disorder reaction and that B,; (p"’) is aluminum- 
poor compared to the average eutectoid alloy composition. 

The effect of composition gradients upon the s phase 
isothermal transformation was investigated by artificially 
inducing a composition gradient in the copper-aluminum 
alloy. , 

It was found that sharp chemical composition gradients 
suppressed the formation of B’’ rosettes during isothermal 
transformation. 

The effect of stress upon the Bf eutectoid decomposition 
in copper-aluminum alloys was studied by artificially ap- 
plying a mechanical stress to the specimen during iso- 
thermal transformation. 

It was observed that, in general, stress has little effect 
upon the gross characteristics of the 6 phase decomposi- 
tion. However, in those parts of a specimen undergoing 
extreme plastic deformation, two effects were observed: 
(a) pearlite nodules were nucleated; (b) the pearlitic spac- 
ing was decreased when compared to the pre-existing 
pearlite. This latter effect is believed to be due to an in- 
crease in the amount of free energy from the applied 
stress. 

The copper-tin system was investigated by high tem- 
perature Debye-Scherrer techniques for the existence of 
an eutectoid at 24.5 weight per cent tin at 586° C. 

No evidence was observed that indicated an eutectoid 
existed at this position in the copper-tin phase diagram. 
No difference was observed to exist between the f andv 
phases in the currently accepted copper-tin phase diagram 
of Raynor (1944). These phases are actually only the 8 
phase which has a simple pelle cubic lattice 
whose parameter is 3.020 

The thermal and electrical effects occurring during the 
heating or cooling of alloys of approximately 20 weight 
per cent tin at about 580-590° C and which have been 
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responsible for the alleged eutectoid at 24.5 per cent tin 
are explained by an abrupt but gradual change in the solu- 
bility boundary between the @+ #8 and 8 phases and not 
by the 24.5 per cent tin eutectoid reaction. 

Also, the phenomena in the 8 phase between 26 and 33 
weight per cent tin, and from 600 to 620° C, previously ob- 
served by other investigators, have been studied by Debye- 
Scherrer high temperature X-ray techniques. These 
phenomena were found not to be caused by long range or- 
dering of the § phase. It is proposed that these effects 
are due to some change in the electronic structure or bond- 
ing of the copper and tin atoms present. 

In conclusion, a revised equilibrium diagram for the 
copper-tin system is suggested, showing no eutectoid at 
24.5 weight per cent tin. 

119 pages. $1.50. Mic 56-2984 


ENGINEERING, SANITARY AND MUNICIPAL 


ATMOSPHERIC REAERATION OF WATER AS 
AFFECTED BY SEWAGE AND OTHER FACTORS 


(Publication No. 18,485) 


Myrton Cook Rand, Ph.D. 
Rutgers University, 1956 


The effect of domestic sewage upon the rate of solution 
of atmospheric oxygen in water was reexamined. 

A polarographic method for the determination of dis- 
solved oxygen was developed, and was shown to give ac- 
curate results in the presence of sewage. 

The effect of sewage upon the solubility of atmospheric 
oxygen was reexamined, and the results corroborated 
those of previously published work. The solubility of oxy- 





gen in sewage does not differ significantly from its solu- 
bility in pure water under the same conditions. 

Complete elimination of the biological utilization of 
dissolved oxygen is very important to obtaining accurate 
estimates of reaeration. Techniques previously used ‘were 
shown to be inadequate, and new methods were developed. 

Domestic sewage causes a decrease of the reaeration 
rate, and as the pollution becomes heavier, the reaeration 
rate is more greatly affected. However, the effect of a 
given level of pollution is considerably less than has pre- 
viously been reported. When sewage comprises up to ten 
per cent (by volume) of the mixture, the reaeration rate 
differs from that occurring in tap water by five per cent 
or less. Undiluted sewage of average strength reaerates 
at about sixty per cent of the corresponding clean water 
rate. Previous reports gave lower rates because biologi- 
cal activity was not completely arrested. 

Various analytical indices of the degree of pollution 
were compared with observed reaeration rates to deter- 


‘mine whether any one of them was particularly valid as an 


indicator of the effect upon reaeration to be expected from 
a given degree of pollution. Of the various analyses ex- 
amined, the biological oxygen demand correlated best with 
the reaeration rate, even though it must bear an indirect, 
rather than a direct, relationship to the substances pres- 
ent which determine the effect of the sewage upon reaera- 
tion. With domestic sewage samples from various sources, 
the same relationship between reaeration and B.O.D. was 
found to apply. Sewage showed the same relative effect 
upon reaeration under various conditions of stirring, rang- 
ing from quiescence to moderate turbulence. 

Sewage from a state mental institution had less effect 
upon reaeration, for a given B.O.D., than domestic sewage. 
This effect was not completely explained, but may be re- 
lated to the relatively low protein concentration of the in- 
stitutional sewage, or to a low concentration of free 
greases. Addition of a synthetic anionic detergent to sew- 
age frorn this source produced no change in the reaeration 
rate. 203 pages. $2.65. Mic 56-2985 
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FINE ARTS 


THE ARCHITECTURAL MONUMENTS OF 
THE HYPNEROTOMACHIA POLIPHILI 


(Publication No. 18,540) 


Marie Sophie Huper, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Lester D, Longman 


The Hypnerotomachia Poliphili, published in Venice by 
Aldus Manutius in 1499, and written by Francesco Colonna 
in 1467, has long been considered important as an outstand- 
ing example of early typography because of the one-hundred 
and seventy-two woodcuts which adorn its pages. For the 
scholar who considers a knowledge of this strange fifteenth 
century book essential to any study of Italian Renaissance 
art, the impediments and obstacles he is bound to meet are 
mostly of a linguistic and purely technical nature. Colon- 
na’s language is artificial and often, it seems, deliberately 
obscure, while his style lacks coherence and there is evi- 
dence of omission or undue abridgement in important tech- 
nical passages. Anyone who has ever tried to trace the 
passage relevant to a given woodcut knows how much leaf- 
ing is necessary before it is located, for the Hypneroto- 
machia has no reference system, no index and no proper 
pagination. 

While students of many fields who are concerned with 
the intricate problem of a survival and/or revival of 
classical elements in the early Renaissance are interested 
in this many-sided book, the architectural monuments play 
a role of major importance in the Hypnerotomachia, and it 
is with these Iam concerned. In Book I Colonna describes 
six major monuments which Poliphilo encounters on his 
search for Polia, his true love, in a strange dream-world. 
Of these, the Elephant and Obelisk and the Pyramid are 
more sculptural monuments than architectural, so they 
have been excluded from this discussion. The other four, 
the Great Door, the Octagonal Bath, the Temple, and the 
Amphitheater, make up the body of this dissertation. In 
each case a literal translation has been made of the pas- 
sage describing the monument, and this is followed by a 
brief analysis of the structure. 

All too often the architectural monuments of the Hyp- 
nerotomachia Poliphili have been regarded as mere fig- 
ments of Colonna’s extravagant imagination, and as such, 
of no serious consideration in any discussion of early 
Renaissance architectural writings. This is not entirely 
the case, however, and the Hypnerotomachia is slowly, but 
surely, winning its rightful place among the early Renais- 


sance books on architecture. No complete English trans- 











lation of the architectural descriptions has previously been © 


made; yet no evaluation of Colonna’s position as an archi- 
tectural writer can be made without a knowledge of the 
Hypnerotomachia text. For this reason, the complete 
translation of the architectural passages has been included 
in this dissertation. The translations and analyses have 
been preceded by a general discussion of the book and of 
Colonna’s position as an architectural writer. It is hoped 





1878 





that such a study of the architectural monuments will con- 
tribute to the rehabilitation of the Hypnerotomachia 
Poliphili as one of the earliest architectural books of the 





Renaissance in Italy, and establish Colonna’s place as a 


valid architectural writer. 
208 pages. $2.70. Mic 56-2986 


ART AS PROPAGANDA: AN ANALYSIS OF PRINCIPLES 
INVOLVED, WITH EMPHASIS ON ICONOGRAPHIC 
ASPECTS 


(Publication No. 18,238) 


Edward Conrad Janicik, Ph.D. 
University of Pittsburgh, 1956 


The investigation of propaganda in the visual arts was 
undertaken with the objectives of determining the scope 
and variety of the role of art in the propaganda process, 
and of abstracting functional principles of propaganda ico- 
nography. The data consisted or representative art objects 
selected from the art forms of city planning, architecture, 
sculpture, painting, and the graphic arts. Special consid- 
eration was given to the new applied art form of leaflet 
propaganda for psychological warfare. 

Theoretical premises for a concept of art as communi- 
cation, and of propaganda art as visual rhetoric, were first 
established. Then, art objects were examined in their his- 
torical contexts, and their rhetorical elements isolated and 
identified. The procedure that was followed was based on 
the traditional classification of art forms, but as propa- 
ganda media, and on a qualitative analysis of iconography 
according to the rhetorical form of visual persuasion man- 
ifested in the propaganda content. 

It was found that, with respect to visual rhetoric, the 
various media fell into a dichotomous grouping. The ab- 
stract media, which are city planning and architecture, are 
limited by their architectonic forms to rhetorical display 
and to abstract rhetorical symbolism; the content that is 
communicated is almost exclusively affective. The iconic 


media, which are sculpture, painting, and the graphic arts, 


have, in addition to rhetorical display, a rhetorical ico- 
nography that is capable of denotative and connotative ex- 
pression through representational symbols; the content 
communicated may be propositional as well as affective. 
In all of the iconic media, the basic principles of propa- 
ganda iconography are similar. The major rhetorical 
forms are: Portraiture, Illustration, Tableau, the Meta- 
phorical Mode, and Heraldic Collocation. This schema was 
found to encompass the range of variations in rhetorical 
iconography, irrespective of media or circumstance. For 
purposes of propaganda analysis, it provided a systematic 
descriptive frame of reference for any pictorial propaganda 
situation. 

It was also found that propaganda art, in spite of its 
spatial nature, can communicate extended rhetorical dis- 
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course by means of post-language symbolism; the chief 
rhetorical form that is used is the metaphorical mode. The 
practical function of metaphorical post-language symbolism 
in the persuasion process is to transpose complex temporal 
interrelationships of a referent into a simple spatial pat- 
tern with an optical logic and syntax of its own. The re- 
sulting simultaneity of perception thus facilitates intuition. 
A related factor, bearing on the effectiveness of propa- 
ganda art, is the unique substantive property of art sym- 
bols; they reify abstractions, which have only conceptual 
existence, into a material phenomenon, so that the symbol 





tends to be confused with the thing symbolized. 

In the course of surveying systematically the empirical 
evidence, broad correlations between kind of propaganda 
medium and character of propaganda content were indi- 
cated: the more permanent, formal, and expensive the art 
object, the more universal and positive the theme, and the 
greater the tendency to advocate, eulogize, or inspire; con- 
versely, the more trivial the art object, the more topical 
and negative the theme and the more frequent the incidence 
of protest, denigration, and demoralization. 
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STUDIES ON RENNET AND RENNIN 
(Publication No. 18,396) 
Carl Anthon Ernstrom, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Arthur M. Swanson 


I. Effects of reduced amounts of rennet and added calcium 
chloride on the making and curing of cheddar cheese. 








The addition of 0.02 percent calcium chloride to milk 
for cheese making is legal, and enables a cheese maker to 
reduce his use of rennet from three to one and one-half 
ounces per 1000 pounds of milk without affecting the coagu- 
lation time or curd strength. This study was undertaken 
to further investigate the advisability of such a practice in 
making cheddar cheese. 

Cheddar cheese was manufactured from raw and pas- 
teurized milk at four different periods during a single year. 
In all, seventeen three-vat lots of cheese were made. One 
vat per lot was treated with ninety ml. rennet per 1000 
pounds of milk, a second with forty-five ml. per 1000 
pounds, and a third with forty-five ml. per 1000 pounds 
plus 0.02 percent calcium chloride. The resulting cheese 
was wrapped in Parakote and cured at 50°F. 

At two, eight, and thirty-six weeks of age, the cheese 
was scored for flavor, body, curdiness, flavor intensity, 
and total score. At eight and thirty-six weeks, the cheese 
was analyzed for extractable fatty acids and soluble nitro- 
gen. 
The results indicated that the use of one-half the nor- 
mal amount of rennet decreased the curd strength at cut- 
ting, decreased the rate of protein breakdown during 
curing, reduced the yield of cheese solids, and resulted in 
a more curdy body at two weeks of age. The addition of 
0.02 percent calcium chloride to milk before setting with 
one-half the normal amount of rennet restored the normal 
curd strength at cutting, restored the normal yield of 
cheese solids, did not restore the normal rate of protein 
breakdown, and accentuated the curdiness of the cheese at 
two weeks of age. Differences in curdiness exhibited by 
the cheese at two weeks of age were only slightly evident 
at eight weeks and absent at thirty-six weeks. The treat- 





ments used in this study appeared to have no effect on the 
flavor or total score of the cheese. 


II. Purification and properties of rennin. 





The object of this work was to study some of the prob- 
lems involved in the purification of rennin, and the meas- 
urement of its activity in reconstituted nonfat dry milk 
solids. | 

Substrates were prepared from nonfat dry milk solids 
reconstituted in distilled water and in 0.01M. calcium 
chloride. These were examined for their suitability for 
measuring the clotting activity of rennin. The effect of 
milk-solids concentration, tempering time, storage time, 
and rennin concentration on the clotting time of these sub- 
strates was studied. 

The results indicated that high-quality nonfat dry milk 
solids reconstituted at the rate of 120 grams per liter of 
0.01M. calcium chloride provided an acceptable substrate 
for measuring the clotting activity of rennin. They also 
showed that better results were obtained if the mixture 
was held at 2°C. for at least eighteen hours before using. 
The same milk solids reconstituted in water did not give 
consistent results. Coagulation time was not directly pro- 
portional to the reciprocal of rennin concentration in 
either substrate, but came nearer to being so in the one 
containing calcium chloride. 

A seventeen fold increase in activity on a nitrogen 
basis was achieved during the purification of rennin from 
commercial rennet extract. Attempts to induce crystalli- 
zation were unsuccessful. Electrophoretic patterns at 0.1 
ionic strength and pH 6.8 and 2.5 indicated the presence of 
one main component plus a minor impurity. Electrophore- 
sis at pH 6.8 and 0.03 ionic strength produced resolution of 
the main component into four separate components. At- 
tempts to separate and recover these newly-found com- 
ponents by starch-gel electrophoresis were not successful. 
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THE DEVELOPMENT OF DARIWORLD CHEESE AND 
FACTORS INFLUENCING ITS CHARACTERISTICS 


(Publication No. 18,408) 


Donald McLean Irvine, Ph.D. 
The University of Wisconsin, 1956 


A soft ripened cheese has been developed by an unique 
process. The name “dariworld” cheese has been chosen 
by testing the public’s reaction to a selected list of names. 

Dariworld is a bacterially ripened cheese made from 
pasteurized whole milk. The moisture content approxi- 
mates 45%, but can be varied between 40 and 50% to give 
the product either slicing or spreading properties. Curdi- 
ness generally disappears in less than two weeks. The 
flavor is mild, sweet, cream-like and possesses a trace of 
the aroma of a good lactic starter. Full flavor develop- 
ment occurs in one to three months of curing at 40 to 50°F. 
The utilization of milk solids in making dariworld is as 
efficient as that experienced in the conventional Cheddar 
process, and the total cost of making and packaging this 
cheese at this time is less than that of making Cheddar. 

The original phenomenon leading to the development of 
dariworld cheese was discovered while attempting to 
mechanize the process of making Cheddar cheese. It was 
observed that granular curd developed unique plastic prop- 
erties when it was placed in a 5% brine. When high acidity 
and high temperatures were used, this plastic curd was 
characterized by high moisture. Such a phenomenon is 
contrary to the results expected in normal cheese making, 
and this fact led to further studies. It became apparent 
that the plastic properties were influenced by the interac- 
tion of a number of factors such as: salt concentration, 
pH, temperature, calcium chloride content, duration of ex- 
posure of the curd to the dispersing media, final pH of the 
curd, and curd treatments during acid development. 

Mechanical measurements of plasticity showed a highly 
significant correlation with moisture. Study of the combi- 
nations and manipulations of these factors revealed meth- 
ods of controlling not only the plastic properties but also 
the moisture, salt content and quality of the finished prod- 
uct. When the curd in the final stage of manufacture was 
immersed in a 5% salt brine it attained maximum moisture. 
Moisture decreased at salt levels above and below the 5% 
concentration in a manner analogous to the “salting in” and 
“salting out” of proteins. Minimum moisture content was 
produced when curd was treated in brine at 100°F.; the 
moisture content increased as temperatures were raised 
to 130°F. or lowered to 60°F. Adding calcium chloride to 
the dispersing medium, or using whey naturally rich in 
soluble calcium decreased the moisture content of the 
cheese. The moisture content of the curd increased as the 
pH of the curd decreased by the action of acid-producing 
micro-organisms or by the addition of acid to the dis- 
persing medium. Careful control of the selected tempera- 
tures, acidities and brine concentrations are necessary to 
produce the ideal cheese. | 

The characteristic properties of dariworld cheese are 
believed to be caused in part by replacement of the cal- 
cium ions of paracaseinate by the sodium ions of the so- 
dium chloride water-brine used in the normal process. 
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THE OXIDATIVE METABOLISM OF GLUCOSE 
BY RHODOTORULA GRACILIS 


(Publication No. 18,169) 


John Hyland Litchfield, Ph.D. 
University of Illinois, 1956 





The objectives of this investigation were as follows: 
1. to obtain information on the pathways of the aerobic 
metabolism of glucose by Rhodotorula gracilis, NRRL 
Y-1091; 2. to demonstrate the oxidative assimilation of 
various metabolic intermediates; and 3. to determine the 
efficiency of glucose utilization by this organism under 
conditions of controlled temperature, pH, and aeration 
rate. A study was also carried out on the endogenous 
respiration of this organism. 

Experiments with inhibitors showed that glucose oxida- 
tion by resting cells was not inhibited appreciably by 0.02 
M. fluoride, but was inhibited by 0.001 M. iodoacetate. 
Cells grown in the presence of 0.02 M. fluoride were un- 
diminished in their ability to oxidize glucose. Arsenite 
(0.001 M.) significantly inhibited both glucose and pyruvate 
oxidation. 

A cell free extract was prepared which oxidized glu- 
cose and gluconate in the presence of adenosine triphos- 
phate and magnesium ions, glucose-6-phosphate and 
ribose-t-phosphate in the presence of triphosphopyridine 
nucleotide, and fructose-6-phosphate in the absence of any 
added coenzyme. Fructose 1,6, diphosphate was oxidized 
very slowly. Chromatographic analysis showed that 6- 
phosphogluconate and pentose phosphate were products of 
glucose-6-phosphate oxidation by this extract. These ob- 
servations were confirmed by an analysis of vacuum dried 
cells for the various phosphorylated intermediates. 

Malonate (0.04 M.) significantly inhibited the oxidation 
of acetate, pyruvate, d-ketoglutarate, and the simultane- 
ous oxidation of oxaloacetate and acetate by resting cells, 
while succinate oxidation was inhibited by 0.02 M. malo- 
nate. The oxidation of acetate, pyruvate, and malate by 
resting cells was inhibited by 0.002 M fluoroacetate. Cit- 
rate was detected as a product of the oxidation of these 
acids in the presence of fluoroacetate, and as a product of 
the simultaneous oxidation of oxaloacetate and acetate in 
the presence of malonate. L-Glutamate, L-alanine, and 
L-aspartate were also oxidized by resting cells. A cell 
free extract oxidized citrate, iso-citrate, and all the di- 
carboxylic acids of the tricarboxylic acid cycle. 

From these results it was concluded that the hexose 
monophosphate pathway was an important initial mecha- 
nism of glucose oxidation and that the tricarboxylic acid 
cycle was the most important pathway of terminal respira- 
tion utilized by this organism. 

Resting cells oxidatively assimilated glucose and the 
various acids related to the tricarboxylic acid cycle rathe1 
than oxidizing them to completion. The addition of 2,4, 
dinitrophenol stimulated the oxidation of these compounds 
but complete oxidation was not obtained. 

The efficiency of glucose utilization in Wickerham’s 
yeast nitrogen base medium with glucose as the sole 
source of carbon was found to be 49.7 per cent at pH 5.5 
and 32°C. The metabolic activity of cells grown on a 
minimal synthetic medium was similar to that of cells 
grown on an enriched medium although the endogenous 
respiration of the former cells was greater. 
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A COMPARISON OF SOME OF THE CHEMICAL 
AND PHYSICAL PROPERTIES OF GAMMA CASEIN 
AND IMMUNE GLOBULINS OF MILK 


(Publication No. 18,176) 


Gopala Krishna Murthy, Ph.D. 
University of Dlinois, 1956 


Recently the protein committee of the American Dairy 
Science Association have clarified the nomenclature of 
milk proteins based upon the results of modern techniques 
like electrophoresis, ultracentrifugation, amino acid analy- 
sis, etc. They have recognized the slow-moving component 
in the electrophoretic pattern of skimmilk in veronal buf- 
fer of pH 8.4-8.6 and ionic strength of 0.1, as the ¥-casein. 
However, Heyndrickx et al. in Belgium have designated the 
same component as globulin in character based upon their 
investigation of milk proteins. In order to establish more 
clearly the identity of this slow-moving component, 7%- 
casein and immuneglobulins were isolated from milk and 
colostrum, respectively, and some of their chemical and 
physical properties have been compared. The results are 
presented in table 1. a & 

In addition, the results show that ¥-casein contains 
0.107% phosphorus, whereas the immune globulins do not 
contain any phosphorus. 

The ¥-casein and pseudoglobulin have practically the 
same electrophoretic mobility at pH 8.7 and in mixtures 
move with a single maximum; however, the diffusion and 
sedimentation results show no association. 

In glycine hydrochloride buffer of pH 2.3 all the three 
proteins have different electrophoretic mobilities and dif- 
fusion and sedimentation constants, but a Y¥-casein- 
euglobulin mixture was found to form complexes, the com- 
position of which varied with time of storage of the sample 
at 4C, 

The molecular weights of ¥-casein varied with pH, 
while the frictional ratios were the same in veronal and 
glycine hydrochloride buffers but decreased in lactate buf- 
fer. The behavior of ¥-casein was found to depend upon 
the pH and the type of buffer employed. 


Table 1 
Physical Properties of ¥ -casein and Immune Globulins 








Protein Ai Dao, W Sto, Molecular Frictional 
weight ratio (5/s,) 
‘(em? sec.“ (em.’ sec.™ sec. 
volt™ x 10°) x 10") x 10**) 
(Veronal buffer, pH 8.7, "/2 = 0.1) 
¥-casein -2.03 4.82 1,55 30,650 2.080 
8.77 (87%) 291,000* 1.648* 
Euglobulin -1.76 2.91 11.7 (10%) 
22.0 ( 3%) 
243,000* 1,587* 
Pseudoglobulin -2.04 


8.07 (89%) 
3.23 


11.17 (11%) 
Glycine hydrochloride buffer pH 2.3, "/2 = 0.1) 


¥-casein 3.23 1,87 10.30 (67%) 537,000* 2.100* 
¥-casein** 2.18 14.54 659,000 1.710 
7.15 (86%) 287,000* 1,846* 
Euglobulin 5.28 2,52 ss (11%) *** 
( 3%) 
7.18 (84%) 262,000* 1.895* 
Pseudoglobulin 5.17 2.60 10,10 (12%) 
( 4%) 





* Calculated for the major component 
** Lactate buffer, pH 2.3, //2= 0.1 
*** at 1% protein conc. 





The euglobulin and pseudoglobulin were heterogeneous 
in the ultracentrifuge. The molecular weight was not pH- 
dependent; however, the axial ratios increased with de- 
creases in pH values. 

The size and shape of the protein molecules have been 
discussed in terms of assymmetry and hydration. 

While the isolated y -casein, euglobulin, and pseudo- 
globulin possess different chemical and physical proper- 
ties, upon their addition to skimmilk they appear as a 
slow-moving component with approximately the same 
electrophoretic mobility of -2.04 x 10° cm.” sec. volt™. 
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THE NUTRITIONAL VALUE OF 
POLYMERIZED FATS 


(Publication No. 18,212) 


Lloyd Allen Witting, Ph.D. 
University of Dlinois, 1956 


Two objectives were involved in this study. One, to 
study the nutritional value of heated edible oils and fats, 
and two, to determine the effect of heated fats on the ac- 
tivity of a fast acting chemical carcinogen. 

Five hundred and eight male and female rats were kept 
on three different basal rations; a natural grain stock ra- 
tion, a pyridoxine deficient synthetic fat free ration, or a 
vitamin deficient fat free ration. The stock ration was 
composed of 63% ground corn, 18% linseed meal, 14% pow- 
dered skim milk, 3.5% alfalfa meal, .75% iodized salt, and 
.75% bone meal. The synthetic, pyridoxine deficient, fat 
free ration was composed of 78% cerelose, 18% casein, 

4% wesson salts, and except for pyridoxine, adequate 
amounts of all the known vitamins. The synthetic, vitamin 
deficient, fat free ration contained the same basal ingre- 
dients and only thiamine and riboflavin. Vitamins A, Dn, 
and E, were fed to rats on all rations by dropper once a 
week. When fat was a dietary supplement it was added to 
these rations at either a 5 or 10% level. Two carcinogens 
were used, either dimethylaminoazobenzene (DAB) for 19 
weeks at a .06% level or 2-acetylaminofluroene (AAF) at 
a .0215 or .043% level for 270 days. 

Edible oils and fats which had been used in commercial 
frying operations produced poorer growth responses than 
did similar fresh oils. Two growth depressant components 
seemed to be present in such “used” fats. One of these 
was peroxidic in nature and could be eliminated by chemi- 
cal reduction prior to feeding. When it was included in a 
rat diet, the optimal requirement for pyridoxine and ribo- 
flavin seemed to be increased. The other growth depres- 
sant component seemed to be formed during thermal treat- 
ment of the oil, partial protection against this growth de- 
pressant seemed to be obtained by supplementation with 
pyridoxine. | 

Commercially used corn oil appeared to hinder slightly 
the production of liver tumors by dimehtylaminoazoben- 
zene. On the other hand, commercially used corn oil ap- 
peared to increase slightly the incidence of liver tumors 
in rats fed a low level of 2-acetylaminofluorene (AAF). 
Sweat-gland tumors were induced in Holtzman rats by 
AAF. This type of tumor has not been previously reported 
to occur in any strain of rat receiving AAF. The incidence 
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of this tumor was dependent both on the type of fat fed and 
on the level of AAF in the ration. 

Skin tumors were found to occur at higher levels of 
incidence than has been previously reported in experiments 
using AAF. It was not apparent what variable(s) controlled 
the incidence of this type of tumor. 





The development of AAF-induced ear tumors appeared 
to be hindered by the presence of commercially used corn 
oil in the diet, when the ration contained a high level 
of AAF. 
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A CLIMATOLOGICAL ANALYSIS OF FRONTAL 
ACTIVITY IN THE SOUTHCENTRAL 
UNITED STATES 


(Publication No. 17,949) 


Donald Irwin Eidemiller, Ph.D. 
Indiana University, 1956 


The purpose of this climatological study was to portray 
the status of selected factors relative to frontal activity in 
the Southcentral United States from January 1899 to Decem- 
ber 1954. 

The Southcentral United States is unique in being situ- 
ated within the subtropics and lower middle latitudes and 
having a combination of physical factors, which are not 
duplicated in a similar manner on any other land mass in 
the world. Within this area during a major portion of the 
year, there is a continuous conflict between warm tropical 
air and cold polar air, giving rise to a continual recur- 
rence of frontal activity. 

The data used in this research were obtained from the 
historical weather maps, and manuscript daily weather 
maps of the United States Weather Bureau. Each daily 
sea-level synoptic weather map for the fifty-six year pe- 
riod was analyzed for the purpose of obtaining monthly, 
seasonal, and yearly data on the frequency of fronts, ori- 
entation of fronts, frequency of fronts with precipitation, 
and the frequency of fronts with precipitation occurring in 
defined geographic zones. 

Data obtained from the weather maps for the factors 
mentioned above was placed upon I.B.M. cards and tabu- 
lated. The following is a summation of the most significant 
of these factors: 

(1) Eighty-three percent of all the warm fronts which 
occurred were originally either cold fronts or stationary 
fronts which changed into warm fronts; then moved into 
the region from a southerly direction. 

(2) Spring, not winter, is the period of most frequent 
frontal activity. 

(3) The frequency of cold and stationary fronts increase 
and decrease on an average of every eight to ten years. 
This variation suggests a cyclic tendency in the occurrence 
of these fronts. 

(4) Frontal activity increased during the last twelve 
years of record. This is in direct opposition to recent 
concepts. 

(5) Orientation of fronts has changed during the fifty- 
six year period. Northeast-southwest and north-south 
trending fronts have shown a decrease since the mid-thir- 
ties, while during the same period an increase is recorded 
in the occurrence of east-west and northwest-southeast 
orientations. 

(6) Precipitation resulting from frontal activity is evi- 
dent in one out of every three primary fronts. 





(7) Warm fronts had the highest percentage of fronts 
with precipitation than any of the other primary types of 
fronts. 

(8) A seasonal analysis of the occurrence of all types 
of fronts with precipitation revealed that since the thirties 
there has been a decrease in the number of precipitation 
fronts in all seasons except winter, even though the total 
number of fronts occurring in each season during this. pe- 
riod from 1930 to 1954 has increased. The above suggests 
that drought conditions which have prevailed in the South- 
central United States during this time can not be neces- 
sarily attributed to the lack of frontal activity, but toa 
decrease in moisture conditions associated with the con- 
trasting air masses which create frontal activity. 
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AN AGRICULTURAL GEOGRAPHY OF THE 
RECONCAVO OF BAHIA 


(Publication No. 17,891) 


Edward Cooper Haskins, Ph.D. 
University of Minnesota, 1956 


The Rec6ncavo is a semi-circular area of relatively 
dense population and intensive agricultural production a- 
round the Baia de Todos os Santos in the state of Bahia, 
Brazil. The region is composed of the bay proper; a low- 
land compartment north of the bay and a narrow coastal 
plain along the ocean; a zone of broad tabular uplands in 
the extreme north and of smaller tabular uplands in the 
west; and a belt of intermediate hills between the uplands 
and the lowlands. The lowland compartment has heavy 
clay soils, the northern uplands porous sandy soils, and 
the western uplands mixed soils with extensive areas of 
deep sandy loams. The coast and the littoral of the bay 
have about 2,000 mm. of mean annual precipitation, seven 
months with more than 100 mm. of mean precipitation, and 
a wild vegetation of tall evergreen forest. The interior 
margins of the region have less than 800 mm. of mean 
annual precipitation, less than two months with more than 
100 mm. of mean precipitation, and a wild vegetation of 
scrub forests in the west and north and of semi-deciduous 
forests in the northeast. 

The ReGéncavo was settled by the Portuguese after 
1650 and rapidly developed into a major center of the pro- 
duction of sugar for the European market, tobacco for 
trading in Africa for slaves, and manioc for subsistence. 
The region and its sugar economy reached their zenith in 
the late seventeenth-early eighteenth centuries and have 
been in decline since. Tobacco has now replaced sugar as 
the principal commercial product. The rigid socioeco- 
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nomic system developed in the slave-holding colonial 
Reconcavo remains a major deterrent to agricultural 
change in present day agriculture. 

By 1950 there were about one million people in the 
Reconcavo, one-third in the major city, Salvador. Almost 
one-fifth of the people of the region were active members 
of the agricultural labor force. Most of the rest of the 
population had either a service or adependent relationship 
to the agricultural economy. 

The agricultural economy of the Recdncavo is 
primarily concerned with the production of crops. The 
principal crops are sugar cane, tobacco, and manioc; but 
corn, beans, coconuts, coffee, peanuts, sweet potatoes, and 
bananas are also important. Sugar cane is grown on large 
plantations, processed in medium-sized central mills, and 
consumed primarily within the region. The efficiency of 
the sugar system is low, and its competitive position is 
maintained only by indirect subsidy. Tobacco and manioc 
are produced by small holders in the upland zones, partic- 
ularly in the southwest, under a system of land rotation. 
Manioc is consumed locally, but much of the tobacco crop 
of the Reconcavo is sold to the European cigar industry. 
The marketing and processing of sugar cane and tobacco 





are in the hands of large companies. Manioc and other 
subsistence products of the region are exchanged through 
village markets. 

Although the Rec6ncavo produces some livestock, many 
of the cattle, asses, and mules of the region are brought 
from the interior and marketed through the cattle fair at 
Feira de Santana. Oxen are used primarily as draft ani- 
mals in the sugar cane area, but asses and mules are used 
as beasts of burden throughout the region. Trucks and to 
a lesser extent railroads and boats are used for long dis- 
tance transportation of agricultural products. 

Large owner- or administrator-operated properties, 
exclusively engaged in the production of crops, dominate 
the area of sugar cane production. Small farms operated 
by owners or by renters or sharecroppers, producing both 
crops and livestock, are the rule in the tobacco-manioc 
producing uplands. Ranches are not very important within 
the Rec6ncavo. 

Although there have been minor changes in agriculture 
in recent decades in the Rec6ncavo, the region has a tradi- 
tional and backward agricultural orientation. The major 
problems of the region result from the growing population 
and the declining yields under a system of land rotation. 
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A RECONNAISSANCE OF THE SUBSURFACE 
PRECAMBRIAN OF THE PROVINCE OF 
ALBERTA, CANADA 


(Publication No. 17,894) 


Ronald Allan McLean Burwash, Ph.D. 
University of Minnesota, 1955 


Recent deep exploratory drilling indicates that the In- 
terior Plains of western Canada are underlain by rocks 
similar to those of the Canadian Shield. Core samples and 
cuttings from 100 wells from an area of 150,000 square 
miles in central and northern Alberta were examined in 
an attempt to define the major Precambrian structural 
units of the area. The number of samples currently avail- 
able is barely adequate for the task undertaken, and all 
conclusions must be regarded as tentative. 

A division of the subsurface Precambrian of Alberta 
into two main areas is made on the basis of eighteen 
K*°-A* age determinations. The boundary between the 
two areas extends from approximately latitude 60° N, lon- 
gitude 118° W, to latitude 52° N, longitude 110° W. East 
of this boundary, ages of the order of 1700 million years 
suggest that the subsurface Precambrian of northeastern 
Alberta is an extension of the Churchill geologic province. 
The dominant structural trend of this province is north- 
east-southwest. West of this boundary, age determinations 
fall in the range 1200 to 1500 million years. This geologic 
province, for which the name Peace River is suggested, 
appears to have an arcuate outline. The major axis of the 
belt strikes north-south in northern Alberta, changing to 
northwest-southeast in central Alberta. A correlation of * 
this orogenic belt with the mountain building in the Snare 
River-Great Bear Lake area may be possible. 





Limited petrographic data are available for the sub- 
surface extension of the Churchill province. The regional 
strike of the gneissic complex of northern Saskatchewan 
suggests that most of northeastern Alberta is underlain 
by gneissic granitic rocks. In the subsurface Peace River 
province a difference is noted between the rock assem- 
blage of the central and of the marginal parts of the oro- 
genic belt. The central area, as revealed by drilling in the 
Peace River area of northwestern Alberta, is composed 
dominantly of gneissic rocks, of the composition of adamel- 
lite and granodiorite. Basic schists and gneisses are com- 
mon in this terrain. The marginal phase of the orogenic 
belt, of which the Edmonton area is part, is characterized 
by alkalic granitic rocks. 

Geophysical data currently available provide no in- 
formation regarding the nature of the boundary between 
the Churchill and Peace River provinces. Aeromagnetic 
maps covering the south shore of Great Slave Lake are 
used to extend the major fault zone bounding the north side 
of the Churchill province beneath the Paleozoic sedimen- 
tary rocks of the Alberta shelf. The roots of Precambrian 
mountain chains in Alberta cannot be identified by the ap- 
plication of qualitative interpretive techniques to published 
gravity data. 

The major Precambrian structural units are significant 
in relation to studies of Paleozoic sedimentation on the 
Alberta shelf. The existence of a low land mass in western 
Alberta is reflected in early Paleozoic sedimentation. 

This land mass is believed due to the isostatic uplift of 
the eroded roots of the Peace River mountains. The con- 
cept of a younger Precambrian arcuate structure in west- 
ern Alberta lends further support to the theory of conti- 
nental growth by marginal accretion. 
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GEOLOGY OF THE HELENA QUADRANGLE, 
TRINITY COUNTY, CALIFORNIA 


(Publication No. 17,710) 


Dennis Purver Cox, Ph.D. 
Stanford University, 1956 


Geologic mapping on the scale of 1:62,500 was done in 
the Helena (15 minute) Quadrangle in Trinity County, Cal- 
ifornia. 

The quadrangle is underlain by four major rock units 
three of which are in contact along three north to northwest 
trending reverse(?) faults which dip 40 to 55 degrees east. 
From east to west these units are: (1) the Salmen horn- 
blende schist of Precambrian(?) age, (2) the Chanchelulla 
formation of Pennsylvanian age composed of thin-bedded 
meta-chert, slate, meta-volcanics, marble, and quartzite, 
and (3) diabase with associated gabbro, diorite and serpen- 
tine. Greenschist metamorphism accompanied shearing 
and folding of these three units throughout the quadrangle. 

Tonalite and diorite stocks of Upper Jurassic or Lower 
Cretaceous age intrude all rock units and crosscut the 
north-trending faults. The largest tonalite stock is intru- 
sive into the Salmon hornblende schist and the mechanism 
of intrusion is a combination of forceful intrusion and 
magmatic stopping. 

The three north-trending reverse faults are crossed by 
an east-west zone of strike slip dislocation in the southern 
part of the quadrangle. The zone is one mile wide and 
contains sheared and metamorphosed rock. On the south 
side of the zone the north-trending reverse faults are dis- 
placed eastward by varying amounts. The oldest fault is 
offset 2.3 miles, the youngest, only 0.6 mile. 

In the southwest part of the quadrangle high-grade 
dynamo-thermal metamorphism accompanied intrusion of 
gabbro into the dislocation zone, producing augen gabbro 
and banded gabbro schists of the amphibolite facies of 
metamorphism. 

The Helena Quadrangle is strongly dissected by streams 
flowing in V-shaped valleys. The streams are in part con- 
trolled by bedrock structures. Terrace gravel deposits 
are common in the major streams but recent gravel depo- 
sition is slight. Glaciation has strongly modified the high 
mountains in the north part of the quadrangle. Dissected 
and weathered moraines are found at the lower ends of 
glacial valleys. : 

Auriferous quartz veins were mined in two districts. 
The veins are restricted to the Salmon hornblende schist. 
The terrace gravel deposits along the major streams are 
gold-bearing and were mined by hydraulic and dredging 
methods. Mining activity has ceased in the area except 
for small exploratory operations. 

147 pages. $1.95. Mic 56-2996 


A TAXONOMIC REVIEW OF THE CRETACEOUS 
PELECYPOD SUBFAMILY INOCERAMINAE 


(Publication No. 17,725) 
David Lawrence Jones, Ph.D. 
Stanford University, 1956 


The purpose of the paper is to review the classification 
of the species of the pelecypod genus Inoceramus, 








particularly that classification proposed by Heinz in 1932. 
Many species of Inoceramus have a world-wide distribu- 
tion, a short geologic range, and are not markedly affected 
by facies, and thus, are of considerable importance in re- 
gional and interregional correlation of marine Cretaceous 
deposits. 

The value of the Inoceramus species as guide fossils 
has been lessened due to differences in accuracy, nomen- 
clature, and philosophy of the various workers, and also 
because of the lack of an adequate classification that shows 
the genetic relationships and morphologic similarities of 
the many species. Due to this lack, the identification of 
species and correlation of faunas is particularly difficult. 

The classification of the Inoceramus species proposed 
by Heinz in 1932 consists of two new families, 24 new sub- 
families, and 92 genera and subgenera, most of them new, 
together with many new species. This classification is 
such a departure from previous concepts that it has re- 
ceived little attention and support, although, recently many 
of Heinz’s new names have appeared in the literature. The 
validity of this classification is assessed, and not one of 
Heinz’s new generic or subgeneric names is found to have 
any status of availability because they were not proposed 
in accordance with the International Rules of Zoological 
Nomenclature. Also, many of his groups are rejected be- 
cause their description is so meager that they are totally 
unrecognizable. 

In contrast to the classification proposed by Heinz, the 
present writer sets up a classification consisting of one 
subfamily, one genus, and six subgenera, one of which is 
new. Most of the type species of Heinz’s new genera and 
subgenera can be referred to this classification, but the 
taxonomic position of some species is as yet unknown. The 
present classification is summarized as follows: 











Subfamily Inoceraminae 


Genus: Inoceramus Sowerby, 1814 





Type species- Inoceramus cuvieri Sowerby 





Subgenus: Inoceramus s.Ss. 





Type species- Inoceramus cuvieri Sowerby 
Subgenus: Endocostea Whitfield, 1877 

Type species- Endocostea typica Whitfield 
Subgenus: Actinoceramus Meek, 1876 














Type species- Actinoceramus sulcatus Parkinson 
Subgenus: Mytiloides Brongniart 1822 
Type species- Inoceramus labiatus (Schlotheim) 


Subgenus: Sphenoceramus Boehm, 1915 














Type species- Inoceramus cardissoides Goldfuss 
Subgenus: * A” New subgenus 


Type species- Inoceramus digitatus Sowerby 








In the above classification, the subgeneric concepts of 
all of the subgenera except Mytiloides have been redefined 
and broadened in scope. The type species, together with 
many other species, are illustrated on 56 plates. 
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GEOLOGY OF THE NORTH HALF OF THE MORGAN 
VALLEY QUADRANGLE AND THE SOUTH HALF OF 
THE WILBUR SPRINGS QUADRANGLE 


(Publication No. 17,727) 


John Edward Lawton, Ph.D. 
Stanford University, 1956 


The thesis represents a study of the stratigraphy and 
structure of the predominantly upper Jurassic (?) and 
Cretaceous rocks in the Morgan-Wilbur Area in Lake, 
Yolo, and Colusa Counties, California. In the course of 
the mapping of this area five formational units which were 
proposed earlier were recognized and extended. A result 
of this study was the division of the thick section below 
these units into the following six formations (from top to 
bottom): 


Fiske Creek formation 
Brophy Canyon formation 


Davis Creek formation 
Buck Island member 
Baldy Mountain member 


Little Valley formation 
Round Mountain member 
Leesville member 


Crack Canyon formation 
Grizzly Creek member 
Blue Ridge member 


Sulfur Creek (.? Knoxville) formation 


In addition, an apparently older unnamed group of sedi- 
ments, volcanics and associated igneous and metamorphic 
rocks was mapped. Detrital serpentine, consisting of 
blocks of serpentine commonly greater than four feet in 
diameter in a matrix of flaky slickensided serpentinous 
material is shown to be a facies of several of the older 
formations and has been mapped separately. 

The upper Jurassic and Cretaceous above the unnamed 
group are about 40,000 feet thick. This section consists 
mainly of sequences which are predominantly shale and 
silty-shale which alternate with those which are predomi- 
nantly sandstone. When these sequences can be traced 
throughout the area, they have been mapped as formations 
or as members of a formation. The formations proposed 
in this report are strictly lithologic units and on that basis 
their occurrences can be extended beyond the Morgan- 
Wilbur Area. 

Rapid changes of facies and in thickness are particu- 
larly characteristic of the newly proposed formations 
which are below the Fiske Creek formation. Apparently 
these formations were deposited rapidly in a tectonically 
active area. Detrital serpentine facies, probably derived 
from a local high area, are found in four of these forma- 
tions. Volcanics occur, locally, in the lower part of the 
Sulfur Creek (_? Knoxville) formation. The study of thin 
sections of the sandstones show that they are types that 
reflect rapid erosion, short transportation and fast depo- 
sition. The nature of the conglomerates indicates that 
much of the material in them was reworked from underly- 
ing beds which had been deposited only a short time earlier. 

In the Fiske Creek formation and those above it volcan- 
ics and the detrital serpentines are not present and 





conglomerates are less numerous, but still the sandstones 
are types which reflect rapid erosion, short transportation 
and fast deposition. Changes of facies and thickness are 
much less pronounced probably indicating rapid deposition 
in a tectonically less active area such as an evenly sinking 
basin or geosyncline. 

Mapping of the formations has revealed the presence of 
the following four principal structural features: the Wil- 
bur Springs Structure in the northwestern part of the area, 
the Hunting Fault in the southwestern part of the area, the 
thick prism of sediments in the downwarped and down- 
faulted area between the Wilbur Springs Structure and the 
Hunting Fault, and an eastward dipping homocline gener- 
ally to the east of these structures. Besides the four 
major structures, many other faults and folds have been 
mapped. The trend of these structures is generally north- 
west-southeast with some north northeast-south southwest 
trending faults. One north-south trending fault occurs on 
the east side of the area. 

Periods of deformation are recognized in the Morgan- 
Wilbur Area during Late Jurassic and Early Cretaceous 
time, after the deposition of the upper Cretaceous strata 
but before the accumulation of the Pliocene-Pleistocene 
non-marine beds, and also after the accumulation of these 
late Tertiary beds. 259 pages. $3.35. Mic 56-2998 


PENNSYLVANIAN AND LOWER PERMIAN GEOLOGY 
OF SUTTON AND SCHLEICHER COUNTIES, TEXAS 


(Publication No. 18,188) 


Elizabeth Pretzer Rall, Ph.D. 
University of Illinois, 1956 


Pennsylvanian and lower Permian rocks were studied 
in the subsurface in an approximate 3000 square mile area 
located primarily within Sutton and Schleicher counties in 
southwest Central Texas. The results are depicted on 
three structure, nine isopachous, five lithofacies and two 
paleo-environmental maps. In addition five electric log 
cross sections and various diagrammatic figures and cor- 
relation charts are included. 

The irregular surface of the pre-Cambrian Texas Cra- 
ton was covered by onlapping Cambrian sandstones and 
Cambro-Ordovician dolomites. Uplift along the Texas 
Peninsula beginning in Middle Ordovician times beveled 


the Ellenburger dolomites and produced a karst surface 


covered with a detrital residue upon which the Pennsyl- 
vanian rocks were deposited. 

Pennsylvanian and lower Permian deposition in the 
Sutton-Schleicher area was controlled largely by the 
Concho Arch to the east, the Midland Basin to the west 
and the Kerr-Val Verde Basin to the south. The oldest 
Pennsylvanian rocks are limestones and dark shales of 
Bend age which are confined to tectonically negative areas 
and are thickest in grabens belonging to the Fort Chad- 
bourne fault system, a pre-Cambrian structural trend re- 
activated in the Pennsylvanian. Evidence is presented 
which indicates that the Bend sediments may never have 
extended beyond their present distribution. However, 
many authorities consider the Bend to have originally 
covered the Ellenburger surface but to have been faulted 
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and eroded prior to Strawn deposition. In Sutton and Schlei- 
cher counties the lower Strawn limestones continued to 
fill the depressions, gradually spreading out until by mid- 
dle Strawn times the highest features had been covered, 
but local movement continued along old structural trends 
throughout the Pennsylvanian period. Four distinct facies 
of the upper Strawn are recognized: (1) bedded shelf-type 
limestones with intercalated gray and red shales on the 
east; (2) a back-reef black shale facies; (3) a barrier type 
reef and (4) the “starved” Midland Basin black shale facies 
on the west. The nature and origin of the reefs are dis- 
cussed and the conclusion reached that though probably 
true reefs, all requirements in the strictest definition of 
the term cannot be demonstrated. 

The terms unda, clino and fonda are used to describe 
the sedimentary environments associated with the starved 
Midland Basin during the Canyon and Cisco epochs. Bedded 
limestones of the undaform, synonymous with the Concho 
Platform, become biostromal and thicken toward the top of 
the clinoform before they thin and disappear abruptly on 
the slope. Canyon and Cisco dark shales and sandstones 
in the starved Midland basin are one-third as thick as 
their platform equivalents, but in the Wolfcamp the situa- 
tion is reversed with thicker deposition in the basin. Dur- 
ing the later part of the Cisco and Wolfcamp the increasing 
supply of sediment built the clinoform progressively basin- 
ward. | 

Structures of the eastern half of the area are related 
to the Ford Chadbourne fault system and strike north- 
south and northeast-southwest. Basin structures trend 
northwest-southeast. 

Oil production comes almost entirely from Strawn and 
Canyon reefs in Schleicher County and gas production from 
the faulted reefs and from a Cisco sandstone wedge in 
Sutton County. 140 pages. $1.85. Mic 56-2999 


GEOLOGY AND MINERAL DEPOSITS OF THE 
ELLISTON MINING DISTRICT, POWELL COUNTY, 
MONTANA 


(Publication No. 17,143) 


Forbes Smith Robertson, Ph.D. 
University of Washington, 1956 


The Elliston mining district comprises an area of about 
85 square miles in the forest-covered mountainous region 
about 20 miles southwest of Helena, Montana. Sedimentary 
rocks, Mississippian to Lower Cretaceous, crop out ina 
small area in the northwest part of the district. 

Upper Cretaceous volcanic rocks occur throughout the 
northwestern two-thirds of the district where they rest 
unconformably on sedimentary rocks. The volcanic sec- 
tion is about 5,000 feet thick, and comprises basic andesitic 
breccias at the base, andesitic and latitic pyroclastics, in- 
cluding welded tuffs, above, and basalt flows at the top. 
Volcanic derived sediments are minor in amount. 

The Boulder batholith intruded the volcanic rocks prob- 
ably in very early Tertiary and is represented by granodi- 
orite followed by main stage quartz monzonite with related 
aplite-alaskite. Three main textural facies, coarse, me- 
dium and fine, and three stages of quartz monzonite crys- 
tallization are recognized. 





1. The early magmatic stage is defined by crystalliza- 
tion of andesine, olivine (rare), pyroxene, hornblende 
and biotite. 


2. The late magmatic or deuteric stage is defined as 
potash feldspar-stable stage. The essential miner- 
alogy includes crystallization of potash feldspars 
and quartz, and alteration of plagioclase. 


a. Potash feldspars crystallized (1) in xenomorphic 
grains in the groundmass, (2) porphyroblastic 
growths and (3) by replacement of plagioclase, 
first by anorthoclase-like minerals and then by 
orthoclase. Potash feldspars are somewhat 
perthitic in normal quartz monzonite, and strongly 
perthitic in alaskite. Orthoclase microperthite 
possibly formed by reorganization of albite ac- 
companying replacement of andesine by potash 
feldspars at a relatively low temperature. 


b. Quartz occurs in xenomorphic grains in the 
groundmass and in granophyric intergrowths with 
potash and rarely plagioclase feldspars. 


c. Early formed plagioclase is altered to clinozoi- 
site, albite and flecks of sericite. 


Aplite and alaskite formed during the deuteric 
stage, the former in replacement and dilation dikes 
and in segregation pods, the latter by metasomatic 
replacement of quartz monzonite at the roof of the 
batholith. Tourmaline and lesser amounts of pyrite 
commonly occur in aplite-alaskite. 

Deuteric stage segregations, structurally con- 
trolled segregation pods, and joint coatings of tour- 
maline + pyrite are surrounded by a leucocratic 
potash feldspar-rich selvage zone from which most 
of the calcium, iron and sulfur for the tourmaline 
and pyrite were derived. 


3. The hydrothermal stage is defined by feldspar de- 
struction to sericite, with or without structural con- 
trol. A complete sequence of vein-like structures 
has been recognized from the deuteric to the early 
hydrothermal stage. Likewise, a complete sequence 
of crystallization, without obvious structural con- 
trol, has been recognized from the early magmatic 
to the early hydrothermal stage. 

Sericite alteration occurs along all veins during 
the hydrothermal stage, but is more intense along 
veins formed at the early hydrothermal stage prior 
to the introduction of base metals. Base and pre- 
cious metal mineralization formed in the late hydro- 
thermal stage and may be, at least in part, locally 
derived. 


Intrusive quartz monzonite changed volcanic rocks 
close to the contact to incipient hornfelses above normal 
quartz monzonite, and to microaplite above quartz monzo- 
nite which exhibits strong endomorphic features, espe- 
cially above alaskite. 

The structural events in the district are: (1) very 
mild warping and erosion prior to the early volcanics, 
(2) westerly tilting of sedimentary and volcanic rocks, 
5° to 30°, prior to and/or accompanying intrusion of the 
batholith, (3) intrusion of the Boulder batholith which has 
gentle west dips on the roof, and at two localities appar- 
ently lenses out into sill-like bodies at the margin of the 
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batholith, followed by (4) faulting, jointing, and vein for- 
mation, all tectonically related. 

Veins in quartz monzonite (strike N. 65° E. + dip 
steeply S.) formed by many stages of fracturing. Early 
replacement lodes were followed by successive fissure 
fillings. The common vein minerals are: (in order), tour- 
maline, quartz, pyrite, auriferous arsenopyrite, sphalerite, 
argentiferous galena, argentiferous tetrahedrite, chalcopy- 
rite and ankeritic carbonates. 

Fissure veins in volcanic rocks are generally narrow 
and include: (1) steep N. 65 E. veins, (2) steep veins 
parallel to NE faults, and (3) “flat” veins. The mineralogy 
is the same as above except for tourmaline. 

The mineralogical and petrographic features, as well 
as chemical variation diagrams, suggest consanguinity of 
the batholithic and Upper Cretaceous volcanic rocks. The 
volcanic pile is considered to represent the first magmatic 
episode which was followed by the intrusion of quartz mon- 
zonitic magma in an essentially concordant body of batho- 
lithic dimensions. The formation of aplite-alaskite and 
the mineralized veins are late magmatic (deuteric) and 
latest magmatic (hydrothermal) stages in the crystalliza- 
tion of the batholith. 

Batholithic rocks were exposed by erosion in early 
Tertiary time. An upland surface was developed which is 
now at about 7,200 feet. Rhyolite welded tuffs were ex- 
truded onto the partly dissected surface. The age of the 
rhyolite is not known, but a late Tertiary age is possible. 
Two stages of glaciation, one possibly pre-Wisconsin and 
another probably early Wisconsin are recognized. 

373 pages. $4.80. Mic 56-3000 
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THE EFFECT OF SOME CHEMOTHERAPEUTIC 
AGENTS ON THE BLOOD AND BONE 
MARROW OF CHICKENS 


(Publication No. 18,194) 


Salah ElDine Sadek, Ph.D. 
University of Illinois, 1956 


The increased frequency of the so-called hemorrhagic or 
anemia syndrome in poultry with the absence of recogniz- 
able infectious agents suggested the possibility of a toxic 
factor common to birds in the flock. As the blood findings 
of affected birds were those of severe hypoplastic anemia, 
it was suspected that the cause of the condition might be 
connected with medications commonly used as coccidio- 
stats and growth stimulants. Available literature revealed 
little information on the effect of coccidiostats on the hem- 
atopoietic system of the chicken. This study of over 800 
chickens was made in an effort to shed light upon the sub- 
ject. 


Groups of chickens were placed on feed containing sulfa- 
quinoxaline, nitrophenide and 3 nitro-4-hydroxyphenyl 


MISSISSIPPIAN FORAMINIFERA FROM THE 
CENTRAL APPALACHIAN REGION 


(Publication No. 18,451) 


John Lee Wray, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Lewis M. Cline 


The foraminiferal fauna present in the Meramecian and 
Chesteran limestones of the central Appalachian region 
are described, and their stratigraphic significance is as- 
certained. The area included in this investigation extends 
from southwestern Virginia throughout eastern West Vir- 
ginia and includes eastern Ohio and southwestern Pennsyl- 
vania. Ten stratigraphic sections were measured and 
sampled. Thin sections of these limestone samples were 
prepared. 

Foraminifers are found to occur at various horizons in 
all of the stratigraphic sections investigated. Species of 
the genera Endothyra, Plectogyra, Haplophragmella and 
Climacammina are described and illustrated. Columnar 














sections have been prepared to show the stratigraphic 
distribution of species. A general sequence of occurrence 
of species is established from the faunas studied which 
has value in determining local stratigraphic correlations. 
Forms present in rocks of Chesteran age compare favor- 
ably with those that occur in the type Chesteran. Fora- 
minifers found in Meramecian rocks in the area studied 
appear to be different from those reported from the type 
area. 70 pages. $1.50. Mic 56-3001 
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arsonic acid either singly or in combination. Prophylactic 
and therapeutic levels of the drugs commonly used for the 
control of cecal coccidiosis were given in feed or the 
drinking water. The levels used were sulfaquinoxaline, 
0.0175 per cent; nitrophenide, 0.02 per cent; and 3-nitro- 
4-hydroxyphenyl arsonic acid, 0.0075 per cent. 


At weekly intervals 5 birds from each group were selected 
at random for blood and bone marrow examinations. The 
birds were sacrificed after collecting 5 ml. of blood from 
each, and necropsy was performed as well as recording 
body, liver and spleen weights. Serum calcium and inor- 
ganic phosphorus determinations were made on some in- 
dividual birds. 


Results of this study revealed that levels of sulfaquinoxa- 
line, nitrophenide and 3 nitro-4-hydroxyphenyl arsonic 
acid used in the feed of chickens maintained under the 
conditions of these studies caused a mild-to-severe ane- 
mia, granulocytopenia, leukopenia, changes in the throm- 
bocytes and occasionally thrombocytopenia. There ap- 
peared to be no relationship between the size of the dose 
and the degree of hematopoietic disturbance. The blood 
and bone marrow picture of treated chickens was similar, 
although not identical, with that described for chicken‘ 
affected with folic acid deficiency. 
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Sulfaquinoxaline 0.1 per cent and sulfamethazine 0.5 per 
cent in the drinking water for a period of 3 weeks did not 
usually produce severe anemias in chicks; however, hem- 
orrhages were observed in many of the treated birds. The 
addition of 2.5 gms. of oxytetracyline and 0.4 gm. penicillin 
per 100 pounds of feed did not increase the toxicity of sul- 
fonamide drugs. 


While this study dealt primarily with the effect of coccidio- 
stats on the hematopoietic organs a number of interesting 
observations were noticed. The long bones of most of the 
birds receiving nitrophenide 0.02 or 0.05 per cent in feed 
presented lesions compatible with those usually described 
for rickets. Affected chickens responded to treatment with 
vitamins A and D as demonstrated by radiographs. Dietary 
penicillin and oxytetracycline apparently resulted in a 
slight reduction in the hemoglobin content of blood also 
fatty bone marrow. These changes were not serious enough 
to cause a pronounced disturbance of the blood tissues; how- 
ever, this observation may be of significance under disease 
conditions. 


Anemia, granulocytopenia and leukopenia disappeared with- 
in three weeks after the drugs were withdrawn from the 
feed. The observation suggests that no permanent damage 
occurred to the hematopoietic system as a result of medi- 
cation. The levels of sulfaquinoxaline, nitrophenide and 
3 nitro-4-hydroxyphenyl arsonic acid used in the experi- 
ments did not produce lesions simulating those reported in 
the so-called “hemorrhagic syndrome.” 
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SYNTHESIS AND ANTIFUNGAL STUDIES ON 
SORBIC ACID DERIVATIVES 


(Publication No. 18,526) 


Dale Huffman Cronk, Ph.D. 
State University of Iowa, 1956 


Chairman: Dean Louis C. Zopf 


Fungi are less important than bacteria in causing 
human disease, however, they cannot be regarded as insig- 
nificant since fungal infections are widely spread geo- 
graphically. These infections are usually differentiated 
into two main groups, (1) the superficial mycoses and 
(2) the systemic mycoses. This investigation is limited 
to the former type. 

The chemotherapy of fungal infections is widely varied 
as to the types of compounds currently in use for treating 
such infections. Among the many types of compounds that 
have been tested for antifungal activity and are in current 
use are the fatty acids and their derivatives. 

Sorbic acid is one of the newer fatty acids to find use 





as an antifungal agent against certain nonpathogenic organ- 
isms. Since this acid is known to possess fungistatic 
properties, it was the objective of this study to prepare a 
series of its esters and amine salts and to make in vitro 
antifungal tests of those compounds. 

Twelve derivatives were prepared and tested. These 
compounds included three chlorinated phenol derivatives, 
p-chloro, 2,4-dichloro and 2,4,5-trichloro. Their anti- 
fungal effectiveness decreased as the number of chlorine 
substituents increased. 

Morpholine sorbate and isobutylamine sorbate were 
prepared in ethereal solutions of acid and the amine. 
These were the most effective antifungal agents prepared 
which may have been partially due to their water solubility. 
Isobutylamine sorbate was not a stable compound. The 
crystals gradually darkened and, after a considerable 
period of time, became a dark semi-solid material. 

Other effective antifungal derivatives, although gener- 
ally not as effective as sorbic acid, were chlorothymyl 
sorbate, o-hydroxyphenyl sorbate and p-chloro-m-cresyl 
sorbate. 

Two methods were used in the antifungal studies on 
four pathogenic organisms. Method A was a modification 
of the paper disk technique sometimes used in the testing 
of antibiotics. This method gave only a comparison of the 
antifungal activity between the compounds and the controls. 
In this method the compounds were dissolved in acetone 
on a 5% w/v basis and each paper disk was impregnated 
with 0.07 ml. of the solution which corresponded to 3.5 mg. 
of drug. In the various tests, from one to four such disks 
were placed on each Sabourauds dextrose agar plate having 
a pH of 5.6 t 0.3. 

In method B hydrophilic ointment was used as the dis- 
persing medium. The drugs were incorporated into the 
hydrophilic base without the aid of solvents on the basis 
of 0.3 mole anion (sorbate)/Kg. of base. Generally three 
» cm. lengths of ointment strips 2 mm. in diameter were 
placed on each inoculated plate 2 cm. apart. The inocu- 
lated plates were, in general, incubated at room tempera- 
ture (25-28° C.) for seven days. Method B gave more en- 
couraging results than method A. 

Although only a few of the compounds were as active 
or more active than sorbic acid, it might be that some of 
the others would be potentially effective antifungal agents 
if used under different experimental conditions such as, 
(1) the use of surfactants in the dispersing medium in 
which the drug is incorporated, (2) the type of base used 
as the dispersing medium, e.g., oleaginous, absorption, 
emulsion or water-soluble and (3) solubilizing the com- 
pounds so that a static concentration would penetrate the 
fungus cell. 89 pages. $1.50. Mic 56-3003 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 











HEALTH SCIENCES 


1889 





INTERACTION STUDIES OF CATIONIC DRUGS 
WITH ANIONIC POLYELECTROLYTES 


(Publication.No. 18,412) 


Lloyd Kennon, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Takeru Higuchi 


A study of the interaction in solution of some anionic, 
carboxylic polyelectrolytes with several cationic drugs 
has been made. The polyelectrolytes studied were the 
sodium salts of carboxymethylcellulose, polyacrylic acid, 
and the hydrolysis products of two copolymers, one made 
by copolymerization of styrene and maleic anhydride, the 
other by copolymerization of styrene and chloromaleic 
anhydride. The cationic pharmaceuticals studied were the 
hydrochloride salts of amphetamine, Benadryl, ephedrine, 
procaine, Pyribenzamine, and quinine. A supplementary 
program embracing the isolation and determination of 
properties of several naturally occurring polyelectrolytes 
was also undertaken. 

The procedure used to determine the existence of the 
interionic and intermolecular attractions involved a dialy- 
sis technique in which solutions of the drugs studied were 
brought into equilibrium with the polyelectrolytes across 
a semipermeable membrane. Analysis of the data took 
into account the corrections necessary because of the 
Donnan effect. A method consisting of simple mixing of 
solutions of the drugs and polyelectrolytes was used to 
determine the presence or absence of any gross evidence 
of interaction. 

The macroscopic manifestations of interactional behav- 
ior between the polyelectrolytes and the cationic drugs 
consists of the formation of either turbid solutions or pre- 
cipitates. It appears that the precipitates are caused by 
the exceeding of the solubilities of the complexes formed 
between the polyelectrolyte anions and drug cations. Vis- 
ible aggregates, however, are not formed in all cases. It 
is reasonable, then, to suppose that a certain fraction of 
any complex formed does remain in true solution. 

The results of the equilibrium dialysis studies indicate 
that even prior to the formation of visible reaction prod- 
ucts, binding of the cationic drugs Benadryl, procaine, 
Pyribenzamine, and quinine on the dissolved polyelectrolyte 
sodium carboxymethylcellulose occurs. With amphetamine 
and ephedrine only the Donnan effect appears to be opera- 
tive. Sodium chloride displaces the bound cations from 
this macromolecule. 

From the study of the interactions of the above-men- 
tioned drug cations with sodium polyacrylate and the two 
styrene copolymers, it appears that binding takes place by 
(a) coacervation of oppositely charged ions, (b) additional 
intermolecular force phenomena, and/or by (c) replace- 
ment of bound sodium by organic cations. 

Polyacrylate ion binds amphetamine, ephedrine, pro- 
caine, and Pyribenzamine cations in a ratio of PE:Drug = 
2:1 by mechanism (c). Benadryl appears also to be bound 
similarly in a 1:1 ratio. The:copolymer ions seem to ex- 
hibit their complexing activity by means of all three 
mechanisms. The PE:Drug ratio for amphetamine, Ben- 
adryl, ephedrine, procaine, and Pyribenzamine has been 
found to be 1:2. 

The supplementary program resulted in the production 
of several new polysaccharide acids, namely elm acid, 





quince acid, and plantago acid, in powdered form. These 
acids and several acids of an analogous type were titrated 
potentiometrically, and the shape of the titration curves 
were indicated to be quite typical of the synthetic cation 
exchangers. Approximate acid equivalents and pK, values 
were determined for some of these substances. A number 
of pharmaceutical applications for these acids are sug- 
gested, and a study concerning their use in tablets indi- 
cates that some hasten disintegration whereas others re- 
tard the disintegration of tablets. 

103 pages. $1.50. Mic 56-3004 


ISOLATION AND QUANTITATIVE DETERMINATION 
OF SYNTHETIC ANTIMALARIALS BY 
ION-EXCHANGE TECHNIQUES 


(Publication No. 18,554) 


Kanak kumar R. Ravel, Ph.D. 
State University of Iowa, 1956 


Chairman: Dr. R. L. Van Horne 


Antimalarial compounds could be divided into two main 
divisions, depending upon their source, (1) natural and, 
(2) synthetic. A wide range of assay methods based on 
different principles are described in official publications 
and literature. Each individual method has its merits and 
demerits and has left room for improvement and new ap- 
proach. All the existing synthetic antimalarials are or- 
ganic bases. They show distinct ionic character, and are 
capable of forming salts. 

Of late, ion exchange resins are finding increasing ap- 
plication in the field of analytical chemistry. These syn- 
thetic polymers are capable of establishing an ionic equi- 
librium when in contact with other ionic compounds and 
follow the law of mass action. Depending upon the type of 
resin, one of their ionic component viz., anion or cation, 
remains immovable being solvent insoluble while its 
counter-ionic-part can have a free exchange with other 
ions belonging to its own group. Given proper experimental 
conditions this property of the resins could be exploited for 
the quantitative recoveries of ionic moities in analytical 
procedures. The proposed ion exchange technique for the 
assay of the antimalarials is based upon this fact. 

Five available antimalarials representing the different 


_ chemical structures were selected for this investigation. 


Commercial samples of the strongly basic ion exchangers 
Amberlite IRA-400 and Amberlite IRA-401 and strongly 
acidic ion exchanger Amberlite IR-120 were obtained. The 
resins were purified by alternate treatment with dilute 
solutions of sodium hydroxide and hydrochloric acid with 
intermediate washings with distilled water to remove the 
excess of reagents. 

The anionic exchangers were supplied in their chloride 
form and the cationic exchanger in its sodium salt form. 
It was necessary to convert them to their hydroxyl and 
hydrogen forms by treating with alkali and acid respec- 
tively. Hydroxyl form of the anionic exchanger would ex- 
change for the anionic part (chloride, phosphate, naphthoate 
as the case may be) of the antimalarial and release ther- 
apeutically important cationic part in its free base form 
available for quantitative determination. This was 
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accomplished using the column operations in which the 
sample dissolved in the solvent was passed through the 
column of prepared resin in a special tube at a required 
rate of flow and then the liberated base was eluted from 
the resin surface by a hydroalcoholic mixture of desired 
strength. The amount of base in the effluent was deter- 
mined by titrating against standard hydrochloric acid in 
the presence of the right indicator and multiplying the titre 
value with the equivalent weight of the compound. The ex- 
perimental conditions regarding the sample size, eluent, 
choice of indicator, etc., were determined by previous ex- 
ploratory experimentation. 

Pamaquine Naphthoate was the only compound which 
was evaluated for its anionic part viz., methylene-bis-beta- 
hydroxy naphthoic acid using the cationic exchanger Amber- 
lite IR-120 and titration against standard alkali. Besides, 
unsatisfactory recoveries were obtained using Amberlite 
IRA-400 for the estimation of Pamaquine base in this com- 
pound and it necessitated the use of Amberlite IRA-401 
which is a more porous analog of Amberlite IRA-400, 





especially suitable for the exchange of ions with extra 
large molecular dimensions. 

Manufacturers’ samples of raw material as well as the 
finished pharmaceutical product in the form of tablets were 
assayed by the proposed ion exchange technique and satis- 
factory recoveries falling within the limits of official re- 
quirements were achieved. Spectrophotometric data in the 
U-V region was collected on these compounds and they 
were found to follow Beer’s law. The same samples were 
then subjected to spectrophotometric procedures for their 
evaluation except in case of Pamaquine Naphthoate which 
was assayed by the U.S.P. XII method. The recoveries 
obtained by the ion exchange method closely compared 
with the results obtained by the above mentioned reference 
methods. 

In conclusion, ion exchange technique was successfully 
applied to the quantitative determination of selected syn- 
thetic antimalarials. It presents a simple, time saving 
and yet accurate procedure for the synthetic antimalarials. 

60 pages. $1.50. Mic 56-3005 
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THE DEVELOPMENT OF THE PUBLIC LAND 
POLICY, 1783-1820, WITH SPECIAL 
REFERENCE TO INDIANA 


(Publication No. 17,933) 


Charles Judah Bayard, Ph.D. 
Indiana University, 1956 


In the 1780’s the United States acquired rights to lands 
in the trans-Allegheny west. This public domain was one 
of the most probable sources of revenue which the new 
American state could have used to meet its expenditures 
including debts incurred during the Revolution. The Con- 
federation government enacted a system of disposing of 
the domain. The fundamentals of the ordinances of the 
mid-1780’s were prior and rectangular survey, protection of 
earlier claims, and eventual statehood for the new settle- 
ments. These principles withstood the tests of practical 
application; details of the land system were altered fre- 
quently. 

Insufficient sales resulted from the Confederation 
government’s land system. Yet the American pioneer reg- 
istered his interest in western lands by squatting in the 
domain. The earliest title holders, the Indian and the 
French, increased their protest against the intruders. 
Pressures on the American treasury began to subside. 

In 1800 the Harrison Land Act became law. The federal 
land policy entered a phase of great experimentation. The 
contribution of this law was that land was made more ac- 
cessible to the pioneer by the adoption of the credit system. 
This law, and later supplements decreased the minimum 
area of land offered for sale. Other federal policies also 
aided the settler. Indian claims were acquired and French 
claims were isolated. Federal officers, particularly 
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Secretary Albert Gallatin, were sympathetic to the set- 
tlers. The Congress heeded the petitions of the westerners. 
Laws were enacted which extended time allowed for paying 
installments to the land offices, permitted small scale 
pre-emption grants, and approved squatting in the public 
domain. 

In the post-War of 1812 era a pattern of boom, panic, 
and bust unfolded. Great expansion, both legal and illegal, 
occurred into the West. An excessive debt was contracted 
which contributed to the Panic of 1819. Consequently the 
credit features of the land system were repealed, cash 
sales restored, and sanity was noted at public auctions. 
But the credit system also resulted in the substantial pop- 
ulating of Indiana as well as statehood according to the 
Northwest Ordinance. _ 

Till 1800 the story of the extension of the federal land 
system westward is as typical in Indiana as elsewhere in 
most of the public domain. A few square miles in the Wa- 
bash valley were occupied by early French settlers. These 
claims caused government representatives years of study 
before satisfaction was attained. The ancient settlers had 
serious troubles with the American frontier; eventually 
the wave of westward migration inundated the French is- 
lands. The ever-present squatter was prominent in early 
Indiana. After 1800 Indiana played an important role in 
the development of the federal land system. While the 
Harrison Act was in force Indiana was the most pure sam- 
ple of the credit system’s operation. Also during the 
first two decades of the nineteenth century the fundamen- 
tals of the survey system were being evolved by surveyor 
Jared Mansfield. Indiana was surveyed at this time under 
Mansfield’s direction. 331 pages. $4.25. Mic 56-3006 
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THE RESUMPTION OF ANGLO-AMERICAN TRADE 
IN NEW ENGLAND, 1783-1794 


(Publication No. 17,849) 


Rhoda Mary Dorsey, Ph.D. 
University of Minnesota, 1956 


Before the American Revolution British regulations 
confined the bulk of American trade to the British Empire. 
American independence shattered this pattern and posed 
two important commercial questions: would trade between 
former mother country and former colonies continue and, 
if it did, on what terms? The first question was answered 
as soon as peace was declared when all the American 
states opened their ports to British ships. The quality and 
cheapness of British manufactures combined with the 
length of British credit soon enabled Britain to regain her 
position as the chief supplier of manufactured goods to the 
United States. The second question, unanswered in the 
peace treaty, plagued Anglo-American relations for the 
next decade. 

The United States, free now to trade with all the world, 
found that mercantilist regulations closed many European 
ports to her goods. Eager to recover her pre-Revolution- 
ary commercial advantages within the British Empire, she 
pressed for a treaty with Britain that would guarantee re- 
ciprocal free trade. Britain, sure of all the American 
trade she wanted on her own terms, spurned such propos- 
als and began in 1783 to outline an independent policy to- 
ward American trade designed to promote British interests 
in accordance with the traditional aims of the Navigation 
Acts. American protests against this policy went unheeded 
until the establishment of a new federal government made 
effective retaliation possible and the outbreak of war with 
France made a secure supply line to the colonies desira- 
ble. Britain then agreed to the minor commercial conces- 
sions embodied in Jay’s Treaty. 

The New England states, perennially plagued with the 
problem of remittances to Britain, suffered more severely 
than any other section of the United States from post-Rev- 
olutionary British regulations. Attempting tc resume 
their pre-war pattern of trade, they found their most prof- 
itable channels of remittance, via the colonial trade or 
direct shipments of whale oil and boats to Britain, closed 
on the heels of large importations of British goods in 1783- 
1784. The accumulated weight of pre- and post-war debt 
led Massachusetts, New Hampshire, and Rhode Island to 
commercial retaliation against Britain in 1785. The re- 
fusal of other states to join them doomed this program to 
failure in 1786. Only in 1787-1788 did increasing trade 
with Europe and the foreign West Indies coupled with gen- 
eral internal economic recovery, enable New England to 
establish satisfactory terms of trade with Britain. 

Although the goods and conduct of trade remained much 
as before the Revolution, certain changes occurred in the 
organization of trade during this period. In both Britain 
and New England many new merchants risked the profits 
of wartime trade or privateering and the credit of British 
manufacturers in the first shipments of British goods to 
New England. With the glut of the New England market in 
1784-1785, most of these new firms failed, leaving the 
bulk of the trade in the hands of established merchants. 
More lasting changes in the course of trade came from 
the increasing importance of the British west coast out- 
ports in the trade to New England, the growing number of 


British manufacturers selling directly to New Englanders, 
and the establishment of transatlantic houses with partners 
or branches resident in both countries. The work of Brit- 
ish and American consuls aided both merchants in their 
trading and governments in the planning of commercial 
policy. 

This study shows clearly that in the United States polit- 
ical independence did not automatically bring economic 
independence in its wake. New England, venturing only 
slowly into new channels of commerce, continued to depend 
on Britain for most of her manufactures and much of the 
capital that made trade possible. 

422 pages. $5.40. Mic 56-3007 


GREAT BRITAIN AND THE AMERICAN 
PERIODICAL PRESS, 1889-1895 


(Publication No. 17,723) 


Stuart Ray Givens, Ph.D. 
Stanford University, 1956 


By 1898 the relations between Great Britain and the 
United States had become unusually amicable, and on the 
whole have remained so ever since. The purpose of this 
study was to investigate a period just prior to this rap- 
prochement in order to determine if the change of attitude 











in America, as reflected in current periodicals, was a de- 
velopment of longer and deeper standing than one based 
largely on a friendship evolving from mutual sympathies 
before and during the Spanish-American War. The period 
chosen lay between two of the last tense moments in Anglo- 
American relations during the 19th Century - namely, the 
Sackville-West affair and the Venezuela-British Guiana 
boundary dispute. 

The results of the study indicate that during the years 
from March 1889 to July 1895 the feelings of America for 
the mother country mellowed gradually, owing to a grow- 
ing recognition and acceptance of the pre-eminence of 
Britain in many fields of endeavor. This acknowledgment 
by America was apparent in such spheres as sporting 
events, social customs, and moral attitudes. The religious 
opinions of the United States were moderated by the think- 
ing of various British clerics on matters ranging from 
theological interpretation to interdenominational federa- 
tion. 

Another influence on the United States could be noted 
in the respect shown the United Kingdom in the handling 
of several phases of labor-management problems. The 
value of unionism was debated, as was the active position 
assumed by the British government in mediating labor 
disputes. The point of view of the United States was 
broadened, also, in regard to the entry of labor into poli- 
tics. 

Great Britain contributed to American life in three 
further areas. Evolution and its ramifications stirred up 
much interest. The idea of university extension was a- 
dopted in the United States during this period. The value 
of such political procedures and practices as civil service, 
efficient city government, municipalization of utilities, and 
honest electioneering was recognized. 

In business and commerce, Great Britain played q 
dominant role in America. England’s attitude toward free 
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trade and gold monometallism was the center of intense 
controversy. Her commercial supremacy made the United 
States both dependent on and jealous of the United Kingdom. 
_ This attitude led to considerable debate over the desira- 
bility of British investments and the expansion of American 
foreign trade. 

The Irish in America, whose presence aroused a general 
interest in their homeland, stoutly preserved their long 
standing antagonism toward Great Britain. This propensity 
received little support from the periodicals of America, 
which, instead, admonished the Irish concerning interfer- 
ence in the domestic politics of England. 

Whatever animosity existed toward Britain was largely 
overshadowed by the growing feeling of a common heritage 
and of a mutual obligation to spread the Anglo-Saxon cul- 
ture throughout the world. In order to strengthen this rip- 
ening relationship, a permanent court of arbitration, a 
postal union, and even a federation between England and 
America were proposed. 

In foreign affairs, the United States found itself in close 
contact with the United Kingdom wherever it turned. In 
spite of the fact that American interests often clashed with 
those of Britain, leading to occasional domestic demands 
for strong action, America seemed to be motivated by a 
feeling of Anglo-Saxon accord. Evidences of this mood 
could be seen in the policy followed of attempting to find 
peaceful solutions of all problems with England. 

The contemporary source material for this study was 
found in twenty-seven leading American national and re- 
gional magazines of both a general and a technical nature. 

355 pages. $4.55. Mic 56-3008 


THE MIND OF JAMES MADISON 
(Publication No. 18,023) 


Ralph Louis Ketcham, D.S.S. 
Syracuse University, 1956 


The life and political philosophy of James Madison have 
been recorded carefully and thoroughly. The purpose of 
this study is a more comprehensive study of his thought, 
with special attention to intellectual origins and generali- 
zations about philosophic assumptions and ways of thinking. 
The general procedure has been: (1) a study of the context 
of Madison’s thinking with special attention to his career 
and to the climate of opinion of the Enlightenment; (2) a 
thorough study of Madison’s writings; (3) a study of addi- 
tional sources about Madison’s intellectual background and 
development; (4) the organization of his thought into a sys- 
tematic framework of exposition; (5) conclusions about the 
nature of Madison’s mental habits and his general place in 
the great patterns of philosophic thought. 

The general conclusion is that Madison was a repre- 
sentative mind of the Enlightenment only in a very limited 
sense. He had the fascination with scientific discovery and 
the faith in the progress of freedom in the world which 
characterized that age, but beyond that he was much more 
impressed than were many of his contemporaries by human 
weakness, the need for governmental coercion, the myste- 
riousness and paradox that adheres in much of human ex- 
perience, and the need for accepting practical limitations 
on neat, rational theories. In a rough sense, Madison’s 





thinking displayed perhaps even more than Jefferson’s or 
Franklin’s, what happened to the ideas of the Enlightenment 
when confronted with the realities of American life. 

Some more specific conclusions are significant. Madi- 
son had extraordinary powers of logical analysis and crit- 
icism, a trait which in many respects made his mind 
sharper than Jefferson’s. His realistic view that human 
nature was partly good and partly bad led him to a belief 
that government had both to have the power to control 
human weakness, and to restrain itself from violating 
human liberties, factors which explain his firm devotion 
to principles of limited, constitutional government. His 
economic views were a pragmatic combination of free 
trade and protectionist theories, while he anticipated Mal- 
thus. by ten years in raising questions about the danger of 
over-population. His educational theory was very close to 
that of Jefferson, but he was not as confident as that states- 
man in the hope for relatively simple solutions of many 
other social problems. Madison’s religious opinions were 
more profound than has heretofore been generally thought, 
and his defense of liberty of conscience had as one of its 
important purposes the furthering of religious vitality in 
the United States. In foreign affairs he worked within a 
framework of international law and reciprocity in relations 
with other nations. 

In general, Madison’s thinking was critical, empirical, 
realistic, tradition-conscious, open-ended, humble, and 
pluralistic. He was always willing to sacrifice a narrow 
consistency to a recognition of wise, even though illogical | 
or paradoxical observations on the realities of human life. 
The greatness of Madison’s mind consisted, basically, in 
his ability to think constructively within this framework of 
sagacious acceptance of paradox and inconsistency in social 
and human affairs. 

In judging Madison’s place in American intellectual 
history, it can be said that he was a more brilliant, 
broader, and wiser intellect than has generally been rec- 
ognized in the attention he has always received as a con- 
stitutional theorist. 233 pages. $3.05. Mic 56-3009 


THE IMAGE OF HERBERT HOOVER AS 
REFLECTED IN THE AMERICAN PRESS 


(Publication No. 17,731) 


Clair Everet Nelsen, Ph.D. 
Stanford University, 1956 


This is a study of the treatment given to a prominent 
American, Herbert Hoover, by the daily and periodical 
press of the nation. While the career of Hoover is here 
traced, this is not a biography. No attempt is made to 
judge him or his actions; rather the purpose of the study 
has been to find out how others have judged him and how 
they have stated those judgements for the American public. 
As the research proceeded the author became conscious of 
a charge, made by some of Hoover’s more aggressive sup- 
porters, that his career was ruined by a campaign of vili- 
fication planned and paid for by his political enemies. A 
secondary purpose of the study has been, therefore, to 
measure the participation of the press in such a campaign 
against Hoover. 

Sources of information included the large number of 
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newspaper and magazine clippings in the Hoover archives 
of the Hoover Library on War, Revolution and Peace lo- 
cated on the Stanford University Campus at Stanford, Cal- 
ifornia. About 150,000 separate items comprise this col- 
lection, filed chronologically by dates, all dealing with the 
career of Herbert Hoover. In addition, the writer examined 
several thousand articles from the periodical press indexed 
in the Reader’s Guide To Periodical Literature. 

The work is divided into eight chapters. Chapter one 
deals with Hoover’s boyhood and early career to 1920, 
when he made the decision to be an active Republican. 
Chapter two follows his activities as Secretary of Com- 
merce from 1921 through his election to the presidency in 
1928. The next four chapters are devoted one each to 
Hoover’s years as President of the United States. The last 
of these includes the story of the 1932 political campaign. 
Chapter seven traces the image from 1933 to 1955, during 
which time some of the most interesting and provocative 
estimates of Hoover appeared in the public press. Chapter 
eight embodies the conclusions of the author. 

Briefly, these conclusions include: That Hoover en- 
joyed a remarkable popularity with the editors and pub- 
lishers of the daily newspapers of the country and a simi- 
lar though lesser popularity with the periodical press most 
of the time. The image presented was overwhelmingly 
friendly and evidence of a deliberate effort to blacken his 
name is scarce. Hoover’s principal difficulties arose 
from: 1) Irreconcilable differences within the Republican 
party which made it a weak and brittle instrument, 2) his 
own uncertain position as party leader because of these 
divisions and because of his early record of service to the 
Democratic Wilson Administration, 3) the brevity of time 
spent as President, and 4) his lack of political sensitivity 
which cost him his popular support at the polls in 1932 
despite strong backing from the newspaper world. Lack of 
imagination rather than lack of character has been the 
chief criticism leveled at Hoover since 1930. In general, 
the popularity enjoyed during the pre-presidential years 
was restored and the current image is one of a highly re- 
spected elder statesman who served this country to the 
best of his abilities. 229 pages. $3.00. Mic 56-3010 








THE SUPREME COURT AND EDUCATION 
(Publication No. 17,732) 


Kenneth Bostwick O’Brien, Jr., Ph.D. 
Stanford University, 1956 


The United States Supreme Court has played a decisive 
role in determining American educational policy. Most 
studies of the influence of the federal government on edu- 
cation have largely neglected Supreme Court decisions. 
These decisions helped to shape educational policy in the 
United States. Hitherto, little has been known concerning 
the part the Court has played in providing the nation with 
a national policy for education. It is the purpose of this 
study to examine the educational decisions of the Court 
and to suggest the influence that these rulings made upon 
professional educators. Cast into the perspective of the 
cultural tradition, the findings of this study provide addi- 
tional evidence for an understanding of the importance of 





the Court as a social arbiter in the community life of the 
nation. 

Other legal studies have examined many of the cases 
under review here. Such studies are useful as handbooks 
or guides to the constitutional issues involved, but they do 
not trace the emergence of the educational decisions in 
their historical settings. To broaden the constitutional 
and historical perspective this study has included not only 
all decisions which directly touched upon the schools, the 
school system, and individual students, but also other ver- 
dicts which have had a peripheral bearing on education 
but which were essential in relating the educational deci- 
sions to the broader constitutional issues. 

Other works have failed to indicate how the learned 
public--those men and women responsible for the develop- 
ment of educational policies--became aware of, and were 
influenced by the educational rulings of the Supreme Court. 
In order to fill this void, and to analyze this opinion, this 
study attempts a comprehensive examination of the leading 
professional journals in education, law, political science, 
and history, as well as the leading general periodicals. 

During the nineteenth century most of the cases on edu- 
cation involved financial and administrative problems. 

The federal government, from 1787 on, ceded large por- 
tions of the public domain to the states for educational 
purposes. Questions concerning how the funds from the 
sale of land should be properly administered caused most 
of the litigation inthe nineteenth century. In addition, 
many of the decisions involved the legality of private be- 
quests of money and land for the purposes of education. 

In general, the Court during the nineteenth century devel- 
oped a policy which received widespread approval--that of 
upholding the rights and powers of the states to administer 
the educational systems within their respective jurisdic- 
tion; educators, therefore, were not particularly aroused 
over the rulings. 

In the early years of the twentieth century, and partic- 
ularly after World War I when the Fourteenth Amendment 
was extended to include guarantees of individual freedom 
(in effect making the First Amendment to serve as a lim- 
itation upon the states) cases on individual and social 
rights increased in volume. The Court entered into fields 
of intimate concern to educators. The Bench ruled upon 
such vital social issues as the assimilation of the foreign 
born (by upholding the constitutionality of foreign language 
schools and so disturbing many educators committed to 
the melting pot concept of American education), loyalty 
oaths for teachers, education and the separation of church 
and state, and Negro segregation in the schools. Because 
the rulings in cases of this. type ran counter to the ideas 
(and prejudices) of large segments of the population, edu- 
cators and the general public have become thoroughly 
aware of the controlling influence of the Court as an adju- 
dicator of educational disputes. By means of its decisions 
this branch of the federal government has helped to estab- 
lish uniform national standards, and has thereby exerted 
a strong influence on American education. 
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THE PUBLIC LIFE OF GUSTAVE HERVE 
(Publication No. 18,064) 


Maurice Rotstein, Ph.D. 
New York University, 1956 


Adviser: Professor Leo Gershoy 


Although a figure of secondary importance in politics 
and journalism, Gustave Hervé was involved in many con- 
troversies that marked French public life between 1900 
and 1945. This is a study of the part played by Herve in 
those events. 

‘When Herve reached his majority France was undergo- 
ing political ferment over the social and economic issues 
of the 1890’s. He joined the socialist movement about the 
same time that he began teaching history in a lycée. His. 
inflammatory articles in the socialist press ended his 
teaching career in 1901. With characteristic energy he 
sought a new livelihood by preparing for the bar while con- 
tinuing his socialist activity. 

In 1905 Hervé helped found the Parti socialiste, section 
frangaise de 1’internationale ouvriere (SFIO), an affiliate 
of the Second International. In 1906 he began publishing 
his own weekly, la Guerre sociale. Between 1900 and 1912 
Herve earned a reputation as the most rabid of revolution- 
aries. He became notorious as the man who would “plant 
the nation’s flag on the dunghill” as a symbol of protest 
against bourgeois patriotism. He served several terms in 
prison, convicted for inciting troops to desert, inciting to 
violence, and for treason. He clashed as violently with 
right-wing socialists as with the authorities. Herve’s in- 
fluence spread among anarchists and syndicalists. His 
books and pamphlets, translated into German, Italian, 
Spanish and English, were published in Europe and Amer- 
ica. : 

In 1912 Herve’s ideas began to change. During the 
First World War he became an ardent patriot, changed the 
name of his paper, now a daily, to la Victoire and won 
great popularity. By war’s end he was ranked among 
France’s foremost journalists. Now a confirmed patriot 
and a conservative, he joined other ex-socialists in launch- 
ing a new party combining nationalism and socialism. The 
new party, named Parti socialiste national, won little re- 
sponse. The other leaders dropped away but Herve con- 
tinued to preach its doctrines. In 1925 he published a 
blueprint for a new type of government. Always antipar- 
liamentary, he called for an authoritative executive with 
a rubber-stamp legislature. 

Hervé hailed the rise of Fascist Italy and Nazi Ger- 
many. When civil disorders caused a French crisis in 
1934 he supported the Croix de feu and other rightists 
against the government. In 1935 he called upon Pétain to 
establish an authoritarian regime. He organized a National 
Socialist Militia as an adjunct to his party with the aid of 
Marcel Bucard who was later to become a founder of the 
fascist Francistes. It is more than likely that Hervé ob- 
tained financial backing from wealthy sources on the Right. 

Torn by the conflicting interests of his admiration for 
Hitler and his patriotism, Hervé reluctantly turned to 
denouncing the Nazis. When France fell in 1940, he re- 
mained in Paris determined, he said, to provide his coun- 
trymen with the moral support of la Victoire. Although 
his paper was suppressed he continued to maintain contact 
with his old subscribers in a series of privately circulated 

















“secret letters.” In these he exhorted Frenchmen to look 
forward to an Allied victory. For this he was attacked by 
the collaborationist press in occupied France and was 
warned by the German authorities. He now renounced 
Pétain even though he still hoped for an authoritarian gov- 
ernment. 

When the Fourth Republic brought to justice those who 
had collaborated with the Germans, Gustave Hervé was 
dead. His name and writings figured in the trials. Were 
he alive he would have been tried for treason. Today 
Hervé remains a controversial figure. Although not him- 
self involved in the Vichy regime he nevertheless had a 
part in preparing the way for the fall of the Third Republic. 
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THE OKINAWANS IN LATIN AMERICA 
(Publication No. 17,742) 


James Lawrence Tigner, Ph.D. 
Stanford University, 1956 


The Ryukyu Islands were occupied by military forces 
of the United States in 1945, and Okinawa, the largest of 
the islands, became a main link in the Asiatic chain of de- 
fenses of the United States. In assuming control of the 
Ryukyus, the United States government inherited the ap- 
parently insoluble land and population problems which had 
existed there during the Japanese period, 1878-1945. 

In 1950, the population density of Okinawa stood at the 
unprecedented figure of 2,901 persons per square mile of 
arable land, and it had become evident that there was no 
possibility of absorbing the growing employable population. 
The threatening population crisis, and the expressed de- 
sire of about one-third of all Okinawans to emigrate 
brought the emigration problem sharply into focus. Japan 
had depended upon this historic process, interrupted by 
World War II, to control population pressure in the Ryu- 
kyus. Attention naturally centered upon Latin America 
where, beginning about 1900, Okinawans and other peoples 
of Japan had emigrated in considerable numbers. 

Since the status of these people was unknown, and even 
their location was uncertain, a study of Okinawan commu- 
nities with exploration of possibilities for further immi- 
gration was regarded as mandatory by the United States 
Civil Administration of the Ryukyu Islands. The respon- 
sibility for executing this study was entrusted to the Pa- 
cific Science Board, National Research Council, in coop- 
eration with The Hoover Institute and Library of Stanford 
University. The author was assigned the project in July, 
1951, and completed it in December, 1954. 

Field and archival research was done in Japan, Okinawa 
and in each of the Latin American countries where Okina- 
wans were found to reside. These countries were Brazil, 
Argentina, Bolivia, Peru and Mexico. Field techniques 
used in gathering data, and even the nature of much mate- 
rial, depended to a great extent upon local circumstances. 
Virtually all data concerning Okinawans were obtained 
through personal interviews and group discussions. 
Sources of supplementary information in Latin America 
included interviews with government officials, educators, 
religious leaders and businessmen, and representatives 
of the United States government. Printed and manuscript 
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materials were consulted in government and personal ar- 
chives and libraries, as well as the records of private 
enterprises such as banks, agricultural cooperatives and 
colonization companies. 

The study presents in broad outline the general problem 
of Japanese emigration, and treats specifically of Okinawan 
emigration. It emphasizes the historical development of 
Okinawan communities in Latin America. Contemporary 
conditions and an insight into the lives of individuals are 
reflected through the media of life histories and tabular 
data. 

Most of the twenty-five thousand Okinawans who emi- 
grated to Latin America between 1900 and 1940 were poor 
farmers under contract to work in plantation agriculture 
in Brazil, Peru and Mexico. While a sizeable proportion 
of those who remain in Latin America are engaged in small 
business enterprises, the majority continue to pursue 
agricultural occupations. However, there has been a per- 
ceptible movement of Nisei to urban areas. 

The Okinawans in Latin America are strongly capital- 
istic and, with few exceptions, have attained financial suc- 
cess there. Although they have exhibited a marked resist- 
ance to assimilation, both culturally and racially, in gen- 
eral they have won the respect of the people of all levels 
in the host countries because of their industry, honesty 
and adherence to the laws. The governments of Brazil 
and Bolivia, in 1952, expressed their regard for these 
people by inviting additional immigrants from Okinawa. 
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CHARLES CHAUNCY AND THE AGE OF 
ENLIGHTENMENT IN NEW ENGLAND 


(Publication No. 18,565) 


Harold B. Wohl, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Stow Persons 


This study is concerned with the mind of the American 
Enlightenment as it developed within the thought of New 
England in the eighteenth century. The Enlightenment took 
different forms in different parts of the Western World 
according to the nature of the society or the needs of its 
people. That which was universal in it was a corpus of 
ideas; votaries borrowed such of them as suited their 
peculiar wants. As an era in the history of American 
thought, the Enlightenment began with the antirevivalism 
of the opposers to the Great Awakening in the 1740’s and 
ended with the War of 1812. The scope of this study, how- 
ever, is restricted to the period in which that cluster of 





ideas, which we have come to associate with the Enlighten- 
ment, emerged: from the Great Awakening to the Revolu- 
tion. 

My thesis is that the mind of the American Enlighten- 
ment was part of the culture of a particular social group. 
The men who shared this enlightened pattern of thought 
may be defined in terms of their position within the social 
structure of colonial America as well as in terms of their 
ideas. To understand the American Enlightenment, it is 
necessary to investigate that social structure, as well as 
to analyze the logical structure of its philosophy. 

The inception of the enlightened movement must there- 
fore be sought in the social and intellectual situation of 
New England in the early eighteenth century. There was 
a tendency at one time to begin the story of the Enlighten- 
ment in Europe, and to assume a widening influence and a 
continuous tradition which eventually reached America. 
But the Enlightenment in America was of indigenous origin, 
largely independent in its earliest stages of similar tend- 
encies in English thought. Seventeenth-century English 
latitudinarianism helped toshake the growth of a movement 
whose roots, deep in New England Puritanism, had already 
sprouted. The enlightenment of New England leaders was 
to a very significant extent a movement out of Puritanism 
under the pressure of social as well as intellectual forces. 

The shaping of the culture of the New England elite in 
the direction of the Age of Enlightenment seems to have 
depended very much on the leadership of Charles Chauncy 
at the First Church in Boston. Within the social structure 
of New England, this was a key position for influencing the 
religious and social attitudes of awhole group; and Chauncy 
accepted the responsibilities of community leadership which 
his ministry to this church implied. 

This inquiry is essentially an attempt to understand a 
situation in group behavior. It is concerned with how peo- 
ple experienced problems, their explanations for, and solu- 
tions to them. Hence, the center of attention is neither 
political campaigns, nor legislative enactments, which are 
but the end-products of behavior, but the ideas of the par- 
ticipants--their conception of what was wrong, the changes 
they sought, the opinion they had of their own work. 

The complex of ideas, commonly called “enlightened” 
stemmed from the interests of the antirevivalists. Students 
of the eighteenth century have often been misled by the 
cosmopolitan content of enlightened ideology to conclude 
that these concepts were widely held by the colonials. 
They have failed to detect the ambiguous, though highly 
elusive, relationship between one’s interests and one’s 
profession. The purpose of this investigation is to portray 
the social conditions of the period, to analyze and describe 
what may be termed the enlightened mind, and to show that 
the mind of the American Enlightenment was not a mass 
mind, but the creed of a party, several of whose doctrines 
are fully understood only as planks in a party platform. 
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THE EFFECTS OF VARIOUS DIETARY 
CARBOHYDRATES ON THE UTILIZATION OF 
CERTAIN B VITAMINS IN RATS 
AND HUMAN SUBJECTS 


(Publication No. 18,411) 


Dorothy Reed Jutton, Ph.D. 
The University of Wisconsin, 1956 
Supervisor: Professor Helen Tracy Parsons 

An increased intestinal synthesis of certain B vitamins 
has been postulated to explain the superior growth observed 
in rats fed a vitamin-deficient ration in which the carbohy- 
drate source was the less soluble form, dextrin or corn- 
starch, rather than sucrose. It is recognized that biotin 
especially can be synthesized in substantial amounts by the 
intestinal microflora. The present experiments were under- 
taken to investigate the effects of dietary carbohydrates on 
the course of biotin depletion in rats fed a raw egg white 
ration inasmuch as the graded development of specific de- 
ficiency symptoms offers a sensitive test for the amount of 
vitamin being absorbed and utilized by the animal. In addi- 
tion, some observations were made on the metabolism of 
biotin, riboflavin and thiamine in human subjects on a con- 
stant low fiber diet with and without the addition of a malt 
extract preparation. 

In the animal experiments, weanling albino rats were 
fed a purified ration containing 20% raw egg white, 70% 
carbohydrate, 4% salts IV, 5% corn oil and all the vitamins 
known to be required except-biotin. Sucrose, commercial 
cornstarch and cooked cornstarch were each used as the 
source of carbohydrate in the rations tested. The cooked 
cornstarch was prepared by heating commercial corn- 
starch with dilute citric acid. 

For the thiamine, riboflavin and biotin studies in human 
subjects, 9 healthy young men were given a nutritionally 
adequate low fiber diet for 4 weeks. A 28 or 56 gm dose 
of the maltose-dextrin product was given during the second 
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and third weeks. Collections of urine and feces were made 
during the last 2 or 3 days of each week. The excreta and 
food aliquots were assayed for thiamine and riboflavin by 
standard fluorometric methods and biotin was determined 
by microbiological assay. 

In most instances the balance data in both the human 
studies and the animal experiments indicated the occur- 
rence of biotin synthesis. In 4 separate trials, protection 
from biotin depletion was observed in rats fed a raw egg 
white ration containing cooked cornstarch as evidenced by 
better growth, higher biotin content in the livers and less 
severe signs of depletion than was found in the control 
groups fed a sucrose ration. There was no conclusive 
evidence of increased biotin synthesis in the superior 
group since the average daily elimination of biotin in the 
feces was essentially the same in both groups. Results 
with a raw cornstarch ration were superior to sucrose 
but were not so good as those for the cooked cornstarch 
ration. There were indications that the form of carbohy- 
drate might have influenced the development of biotin de- 
pletion by one or more of the following ways: by affecting 
the absorption of biotin, the formation of the avidin-biotin 
complex in the intestinal tract and the stability of the com- 
plex from the ingested raw egg white. 

In human subjects, the malt soup preparation had some 
laxative effects, but did not appear to influence the metab- 
olism of riboflavin, thiamine or biotin. The average daily 
urinary excretion of riboflavin and thiamine correlated to 
some extent with the urine volumes. The urinary ribo- 
flavin excretion represented 11 to 15% of the intake. The 
total thiamine elimination in the urine and feces varied 
from 19 to 45% of the intake while the total biotin elimina- 
tion ranged from 107 to 165% of the intake. 

It was concluded that the form of dietary carbohydrate 
had a definite effect on the development of biotin depletion 
in rats fed a raw egg white ration. The addition of malt 
soup to the diet during short test periods did not have any 
measurable effect on the metabolism of riboflavin, thia- 
mine and biotin in human subjects. 
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AN ANALYSIS OF CERTAIN TYPES OF PUBLICITY 
PUBLISHED IN SELECTED CALIFORNIA DAILY 
NEWSPAPERS DURING A TWO-MONTH PERIOD 


(Publication No. 18,542) 


James Lester Julian, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Arthur M. Barnes 


This study entailed the analysis of publicity stories and 
pictures printed in the general news sections of selected 
California newspapers of relatively large circulations. The 
stories analyzed were those printed in approximately every 
fourth issue of the Long Beach Press-Telegram, Los 
Angeles Examiner, Los Angeles Herald & Express, Oak- 
land Tribune, Sacramento Bee, San Diego Union, San Fran- 
cisco Chronicle, and Stockton Record from March 22 
through May 21, 1954. The pictures analyzed were those 
printed in alternate issues during the same period by the 
above newspapers, plus those printed by the Fresno Bee 
and Los Angeles Times. 

In the attempt to learn who received how much and 
what kinds of publicity about which events and for what 
purposes, the researcher recorded twelve characteristics 
of each publicity story. These included its length in col- 
umn inches, its length class, the assumed identity of its 
sponsor, the subject upon which it was based, its news 
determinant, the locale from which it originated, the num- 
ber of beneficiaries of its publication, the probable degree 
of reader interest in it, the estimated purpose of its spon- 
sor for wanting it printed, whether it was used in connec- 
tion with a publicity campaign, whether it was based on a 
situation seemingly contrived for publicity, and the identity 
of the newspaper that printed it. 

The same characteristics were recorded for publicity 
pictures, except for class lengths and subjects of stories. 
Five additional characteristics were recorded for each 
picture, including the type of picture it was, its column 
width, whether it was accompanied by a story publicizing 
the same event, the number of persons depicted, and 
whether it was published as a single illustration or ina 
layout with other pictures publicizing the same event. 

Average length of the 3,705 stories analyzed was 5.3 
column inches, including headline. Stories 7 1/2 column 
inches or shorter accounted for 83.3% of the total. 

A disproportionate amount of publicity was accorded 
only a few of the twenty-five types of sponsors. Clubs, 
businesses, and welfare agencies sponsored more than 
one-third of the stories analyzed. These three types of 
sponsors, plus universities, promoters of special events, 
and religious groups had more stories accorded their 
activities than all the other nineteen types of sponsors 
combined. 

The subjects of stories varied widely. Stories about 
future meetings, announcements of new products or serv- 
ices, and direct bids for customers, votes, or donations 
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accounted for more than one-third of the 3,705 stories 
analyzed. 

Other findings relating to stories: 71.1% had no news 
determinant that was readily apparent; 86.5% publicized 
events in cities where the eight papers were printed or in 
adjoining communities; 35.3% had what was regarded as 
general reader interest; 73.6% were released primarily 
to serve some purpose of their sponsors; 18.9% were 
parts of publicity campaigns; and 9.5% were based on 
events seemingly contrived as vehicles for publicity. 

Very few of the 3,059 pictures were large; 93% of the 
total were printed one, two, or three columns wide. 

More than one-fourth of the pictures publicized special 
events and clubs. : 

Other findings relating to pictures: pictures showing 
subjects simulating some activity accounted for 37.2% of 
the total and portraits accounted for 26.5%; 43.1% had no 
news determinant that was readily apparent; 92.2% publi- 
cized local or regional events; 33.4% had what was re- 
garded as general reader interest; 48.3% were released 
to attract customers, votes, or donations; 35.6% were 
parts of publicity campaigns; 24.4% were based on events 
seemingly contrived as vehicles for publicity; 64.1% were 
accompanied by stories publicizing the same events as the 
pictures; and 70.1% depicted one, two, or three persons. 

Characteristics of stories and pictures were shown 
according to sponsors and individual newspapers. 
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QUALIFIED PRIVILEGE IN PRESS REPORTS OF 
CONGRESSIONAL INVESTIGATING COMMITTEES, 
WITH SPECIAL REFERENCE TO THE HOUSE 
COMMITTEE ON UN-AMERICAN ACTIVITIES 


(Publication No. 17,876) 


Harold Lewis Nelson, Ph.D. 
University of Minnesota, 1956 


The newspaper is protected by an immunity from lia- 
bility for libel in making reports of judicial, legislative, 
and other public and official proceedings. The immunity 
is called qualified privilege. 

The privilege fails where libel or slander expressed 
outside the proceeding is reported by the press. Consid- 
erable definition of judicial proceedings for the purposes 
of libel has been made by the courts, and some definition 
of executive-administrative proceedings. Legislative 
committee proceedings, however, have been defined only 
in the broadest way as the basis for the privilege of press 
report. 

This study addresses itself to the following question: 
Do specific areas of legislative committee activity appear 
to be weak as legislative proceedings? If so, they are 
uncertain as proceedings that furnish a basis for the privi- 
lege of press report. 
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The study traces the development and distinguishing of 
absolute and qualified privilege in English and American 
law. Then, focussing upon the House Committee on Un- 
American Activities, it examines committee activities and 
tests them as legislative proceedings by analogy with def- 
initions of judicial and executive-administrative proceed- 
ings. Other tests are applied by analogy with other areas 
of the law and by reference to House rules. 

Committee proceedings are examined as follows: 

(1) Activity of subcommittees created by committee 


chairmen without grant of creative power from committees. 


Custom and tradition in some committees sanctions crea- 
tion by chairmen. House rule, however, seems to call for 
creation of subcommittees by committee action. In a per- 
jury case where committee procedures were involved 
(Christoffel v. U.S.), the Supreme Court preferred the 
written House rule concerning procedures to the rule of 
custom and tradition. A committee not within the terms 
of a House rule was not the “competent tribunal” required 
under the perjury statute before a conviction could be had. 
Would a subcommittee created by a chairman in violation 
of House rule, be a “legislative proceeding” as required 
in the libel law where qualified privilege is to attach? The 
answer is uncertain. 

(2) Activity conducted without committee or subcom- 
mittee quorum present. The Supreme Court has held 
(again in Christoffel v. U.S.) that a committee lacking a 
quorum is not the “competent tribunal” necessary to con- 
viction of one accused of perjury before the agency lacking 
quorum. Would acommittee or subcommittee lacking 
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SHAKESPEARE AND THE ARISTOTELIAN 
ETHICAL TRADITION 


(Publication No. 17,720) 


Ligeia Cécile Gallagher, Ph.D. 
Stanford University, 1956 


The Aristotelian ethical tradition, as Shakespeare pre- 
sumably used it in his plays, influenced his dramatic prac- 
tice primarily by providing a “community” of ethical 
standards which he could share with his audience. This 
tradition, in its broad continuum from the original Nicoma- 
chean Ethics, through the medieval Thomistic adaptation, 
and into the particular emphases added to the latter in 
sixteenth-century England, has three chief characteristics. 
It is prudential in its application of intellectual principle 
to situation. It is intellectualist in its insistence upon 
reason as the governing, but not tyrannizing, faculty of 
human nature. It is communal in its view of man as an 
essentially social being who finds his excellence in the 
rights and duties of community life, whether family, civic, 
or religious. 

Shakespeare’s theoretical use of this tradition, which 











quorum be a “legislative proceeding” necessary to a plea 
of qualified privilege in a libel suit based on defamation 
spoken before the committee and published in a newspaper? 
Again, the answer is uncertain. 

(3) Public files and file reports of the Committee on 
Un-American Activities. The “public files” of the Com- 
mittee are dossiers of newspaper clippings, pamphlets, 
dinner programs and the like, compiled by Committee 
clerks on perhaps one million individuals and organiza- 
tions. Reports based on them are sometimes sent out over 
the signature of a clerk or committee member, with the 
annotation that the report is not the findings of, or the re- 
sult of investigation by, the Committee. Analogy with 
documents from judicial and executive-administrative set- 
tings indicates that these files and reports might not meet 
the requirement of “legislative proceeding” where qualified 
privilege is at stake. 

(4) Other reports that have doubtful status as legisla- 
tive proceedings include certain investigators’ reports and 
oral reports to the press by legislators after executive- 
session hearings. In addition, a compilation of names and 
groups known as Appendix IX of the Special Committee on 
Un-American Activities apparently does not meet the 
“public” requirement where qualified privilege is to attach, 
since the Committee ordered Appendix IX restricted and 
available copies destroyed. 

(5) An examination of the strength and applicability 
today of the rationale underlying the grant of qualified 
privilege indicates that basic attacks on other areas of 
subcommittee activity might be made. 
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was probably the most widely known ethical system in his 
age, can be observed in four areas of dramaturgy. First, 
a play’s general nature and purpose are clearly under- 
stood, from the evidence of the plays themselves, to be 
special instances and applications of current “prudential” 
theories; this explains many expository devices, particu- 
larly with regard to the soliloquies. Second, “conflicts” 
in the plays arise chiefly from the concept of man’s soli- 
darity in society--or the Elizabethan version of the “com- 
mon good.” Third, “action” is understood in Shakespeare’s 
work as the term is used in the Nicomachean Ethics and 
the Poetics--that is, to signify ordered choices of means 
and ends. Three kinds of ordination or “action” can be 
distinguished in the plays: 1) virtuous choice ending in 
happiness; 2) vicious choice ending in frustration; 3) the 
Christian pattern of redemptive ordination which, given 
the initial justification by Grace, consists fundamentally 
in enduring the natural effects of sin as part of the means 
to expiate guilt and to achieve ultimate happiness. What- 
ever the ordination, the controlling idea is Aristotelian 
regulation of means and ends. Fourth, Shakespeare’s 
treatment of character is, virtually, an effort to make the 
character an efficient cause of the action, this being emi- 
nently true of the tragic heroes. 

Individual studies of plays in each of the three 
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Shakespearean genres--history, comedy, and tragedy-- 
reveal the importance of specific ethical norms for virtue. 
Aristotelian norms of public and private honor, influenced 
by Tudor political ideals, are fundamental to Richard II. 
The “ritual” character of the play derives largely from 
symbolic use of the “mean” theory. Aristotelian norms 
for liberality and the Christian extension of this virtue, 
mercy, influence the structure of The Merchant of Venice. 
This comedy illustrates the still incomplete coordination 
between Shakespeare’s realism and his controlof the ethical 
symbolism. While this is true also of the histories, the 
seriousness of their political symbolism outweighs the 
attempt at realism and in part compensates for it. Two of 
the tragedies show the mature relation Shakespeare did 
achieve between ethical symbolism and realism. Othello 
is a study in the ordination that leads to frustration, the 
original and dominant deordination being Othello’s exces- 
sive love for Desdemona. King Lear’s ethical pattern is 
that of the Christian redemptive ordination, and it explores 
the vital role of humility. 

Since Shakespeare was demonstrably working in the 
Aristotelian ethical tradition, a knowledge of the latter 
provides a more adequate appreciation of the intellectual 
basis for the moral evaluation in the plays. Furthermore, 
such a knowledge offers insights which must correct any 
“stoic” or determinist interpretation, and creates a new 
dimension for symbolic readings. 

338 pages. $4.35. Mic 56-3017 

















TWO TEXTS OF THE DISTICHA CATONIS AND 
ITS COMMENTARY, WITH SPECIAL REFERENCE 
TO CHAUCER, LANGLAND, AND GOWER 


(Publication No. 18,469) 


Richard Marquard Hazelton, Ph.D. 
Rutgers University, 1956 








The two glossed texts of the Disticha Catonis repro- 
duced in this volume have been edited primarily in order 
to provide students of medieval culture -- and particularly 
students of Middle English poetry -- with exemplars of 
one of the most widely disseminated books of the Middle 
Ages, a book, which undoubtedly influenced the thinking of 
Chaucer, Langland, and Gower and, indeed, provided con- 
tent for their poetry. The present texts of the Disticha 
Catonis should prove useful to students of medieval edu- 
cation as well, for editions of the Disticha currently avail- 
able do not contain the glosses and commentaries that 
during the thirteenth and fourteenth centuries, in many 
manuscripts, formed a subsidiary but integral part of the 
text. 

The Disticha Catonis, one of a number of Latin verse 
pieces which composed the Liber Catonianus -- the school 
reader regularly used in the grammar course, was known 
to all educated men in the later Middle Ages. The impor- 
tance of the glossed texts lies in the fact that the Cato, 
like other works utilized in the schools, was presented 
not as an isolated text but in the context of an exposition 
which construed and explicated the verses. 

The two expositions reproduced here -- from the 
Bodleian Library, Canonici Latin Classical MS. 72 (fol. 
60*-82* ) and from Lincoln Cathedral Library, MS. 132 




















(fol. 20°-37") -- are in the form of glosula, or continuous 
commentary. The readings preserved in these commen- 
taries are more detailed than the ones commonly found in 
marginal and interlineal glosses; the purpose of the com- 
mentary is manifestly the integration of the “wisdom” of 
Cato into the body of assumptions and beliefs upon which 
medieval society was based. The primary function of the 
exposition is, of course, to explicate the distichs. Words 
and phrases, occasionally entire lines, are cited in lem- 
mata and explained, sometimes grammatically and syntac- 
tically, sometimes by means of synonym or paraphrase, 
and frequently by reference to classical, scriptural, pa- 
tristic, and proverbial lore. Occasionally etymologies of 
both familiar and unfamiliar words are supplied and, in 
some instances, figures of speech and metrical devices 
are indicated and defined. Mnemonic verses, many of 
which are from the Cato Novus, are supplied in order to 
more firmly establish the sensus or sententia of the text 
in the minds of the readers or auditors. 

In general, the glosses reveal the thoroughness with 
which the disticha Catonis were expounded in the schools. 
They reveal also the way in which the pagan and stoic 
“wisdom” of Cato was absorbed into the complex of ideas 
that conditioned the thinking of medieval men. Explained 
by reference to the Scriptures and the writings of the 
Church Fathers, compounded with quotations from Ovid, 
Virgil, Horace, and other revered classical writers, the 
distichs of Cato, in the context of the glosses, communi- 
cate their specifically medieval meaning. 

The particular relevance of the Disticha Catonis and 
its commentary to the poetry of Chaucer, Langland, and 
Gower is discussed in the editor’s introduction, where 
passages from the poetry and Catonian materials are jux- 
taposed to indicate the poets’ indebtedness to the Disticha 
and its exposition. The introduction also contains brief 
histories of the Disticha Catonis and the Expositio super 
Catonem and a summary account of their use in the 



































schools. 310 pages. $4.00. Mic 56-3018: 


THE JACOBEAN PROBLEM PLAY: A STUDY OF 
SHAKESPEARE’S MEASURE FOR MEASURE AND 
TROILUS AND CRESSIDA IN RELATION TO 
SELECTED PLAYS OF CHAPMAN, DEKKER, 
AND MARSTON 


(Publication No. 18,418) 


Margaret Swanson Lacy, Ph.D. 
The University of Wisconsin, 1956 








Supervisor: Professor Helen C. White 


The problems which contribute to the aesthetic dishar- 
mony of Measure for Measure and Troilus and Cressida 
are similar to those evident in Dekker’s The Honest 
Whore, II, Marston’s The Dutch Courtezan and The Fawn, 
and Chapman’s The Gentleman Usher. There is an incon- 
gruity between the romance materials of the plots and the 
realistic, complex treatment of serious issues, which 
prevents an artistic fusion of form and content. Neverthe- 
less, these plays are in the main stream of English dra- 
matic tradition. 

The realistic treatment of serious issues in the 
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problem plays finds a simplified counterpart in the way in 
which the Prodigal Son plays pinned down the indefinite 
moral struggle of the earlier moralities to a definite, quite 
realistic situation of youth struggling against or yielding 
to temptation. In the problem plays, the complex treat- 
ment of situations which involve moral or philosophical 
issues is not organically fused with the romantic exigen- 
cies of the plot. Plot structure, however, which evolves 
from a romantic narrative source or from the romance 
tradition itself presents no aesthetic problems in romantic 
comedy. A serious issue appears in the plot of Shake- 
speare’s Much Ado, but it does not impose a burden on the 
structure or produce an inconsistency of tone. The aes- 
thetic disharmony of the problem plays, however, does not 
arise from the mingling of romance and morality elements. 
Dekker’s Old Fortunatus, which presents a puzzling effect 
because these elements are not fully assimilated, serves 
to distinguish the particular problems in the selected 
Jacobean plays. . 

In The Honest Whore, II, the conventional happy ending 
seems wholly contrived in relation to the preceding action 
and characterization. A convincing solution to the serious 
issue of Bellafront’s predicament is prevented by Orlando’s 
implausible scheme to set affairs right. By allowing the 
plot machinery to solve Malheureux’s conflict, Marston 
cheapens the characterizations of Malheureux and Fran- 
cischina in The Dutch Courtezan. Their realistic charac- 
terizations, the resultant atmosphere, and the skillfully 
designed contrasts of themes and characters are sacri- 
ficed to a romantic resolution of the plot. The pattern of 
the plot and of the ending in The Fawn permits the central 
character, Hercules, only to switch from one role to an- 
other. Various moral and psychological problems that 
are raised in his commentary are neither resolved nor 
purposefully related to his actions. Displaying the con- 
ventional tricks of romantic story, the ending of The Gen- 
tleman Usher is a tissue of incongruities in view of Chap- 
man’s realistic treatment of the rivalry theme, which 
turns upon the Duke’s lust and abuse of power, and Mar- 
garet’s solution of her tragic predicament. 

It is not the ultimate exposure of Angelo’s evil, his 
repentance, and his forgiveness that are unconvincing in 
Measure for Measure, but the way in which these are 
accomplished by the improbable plot solution. The Duke’s 
elaborate scheme turns Claudio to a dummy character, 
skirts the serious issue of Isabella’s trial, and moves the 
plane of her characterization to fit an ingeniously con- 
trived happy ending. Because of necessities of plot in 
Troilus and Cressida, the solution which Hector gives to 
the Trojan debate is exchanged for another which alters 
his characterization and eschews entirely the point of the 
debate, its moral issue. Similarly, nothing comes of the 
Greeks’ discussion concerning the corruption of their 
state or of Ulysses’ ideal solution of the problem, and the 
resulting contrast is aesthetically confusing. Because 
Shakespeare puts the love story in the same moral frame 
of reference that he uses for the siege plot, an aesthetic 
problem arises in Troilus’ characterization and ultimately 
in the ending. The ineffectual ending is as unconvincing 
and inconsistent as the happy ending of the other problem 
plays. 216 pages. $2.80. Mic 56-3019 

















BANNED IN BOSTON: THE DEVELOPMENT OF 
LITERARY CENSORSHIP IN MASSACHUSETTS 


(Publication No. 18,173) 


Ralph Edward McCoy, Ph.D. 
University of Illinois, 1956 


Little relationship exists between the book-burning of 
the Puritans and modern censorship of sex expression in 
Massachusetts. Contrary to popular opinion the Puritans 
were not offended by frank expression in matters of sex, 
expressing their intolerance largely in the realm of reli- 
gion. Legal awareness of obscenity did not come to Massa- 
chusetts until early in the eighteenth century and then it 
was closely related to the offense of blasphemy. 

An exaggerated modesty began to develop in Boston 
during the Golden Age alongside liberal attitudes toward 
expression in religion and politics. Restraint in sex ex- 
pression, having its basis in the Calvinist disparagement 
of physical love, was nourished by the Boston Brahmin, 
who assumed moral and cultural leadership following the 
Civil War. Frustrated by the rising power of the Irish 
Catholic immigrant in Boston political life, old Protestant 
families turned to a Victorian crusade against the ex- 
cesses of the “dreadful decade.” In this atmosphere the 
New England Watch and Ward Society was born in 1878. 
The Society began as part of the Comstock crusade against 
pornography, but in time turned against legitimate litera- 
ture in an attempt to enforce a rigid concept of purity in 
expression. 

For years the Watch and Ward was a powerful pressure 
group in Boston and to some extent throughout New England. 
It sponsored strict obscenity laws; it ensured their en- 
forcement by gathering evidence and acting as prosecutor. 
Only an occasional “radical” dared challenge its authority. 
In 1882 the Society made its first attack against a major 
work of literature by suppressing the Boston edition of 
Whitman’s Leaves of Grass, It reached the height of 
power in 1909 when its ban of Elinor Glyn’s Three Weeks 
was upheld by Massachusetts’ highest court. 

Following this decision Boston booksellers, unwilling 
to take further risks in the sale of books, joined forces 
with the Watch and Ward. Their agreement as to what 
books might be sold in Boston was made more effective 
by cooperation of the police in arresting violators, by 
judges who practically guaranteed conviction, and by the 
press who kept the matter quiet. The agreement was 
brought to an end in 1926 when H. L. Mencken defied the 
Society’s edict by selling an issue of American Mercury 
on the Boston Common. In the confusion that followed 
Mencken’s unexpected acquittal by a Boston court, the 
police, with strong Catholic support, launched a wholesale 
attack on modern novels. When the Supreme Judicial 
Court upheld the action of the police in the American 





Tragedy case, intellectual leaders of the state demanded 


a change in the obscenity laws. Despite enactment of laws 
in 1930 and 1945 which required consideration of a book as 
a whole, separate treatment of books for adults from those 
intended for children, and trial of a book in equity rather 
than in criminal court, the courts persisted in a narrow 
interpretation of the law. 

Today Irish Catholics dominate the Boston censorship 
scene, operating quietly through boycott and pressure on 
law enforcement agents. The present offenders are the 
comics and the paperbacks. But there is hope for the 
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future. The Watch and Ward has quit censorship and book- 
stores no longer find it necessary to “candle” their stocks. 
Boston newspapers are more alert to censorship threats 
and there is a strong civil liberties movement supported 
by lawyers, librarians, booksellers, and publishers. Even 
the Supreme Judicial Court has shown a liberal tendency 
by voiding Massachusetts’ ancient Sunday blue laws. Under 
mature leadership the long experience that Massachusetts 
has had with censorship should ultimately provide a basis 
for accommodation between the ideologies of puritanism 
and democracy. 349 pages. $4.50. Mic 56-3020 


THE ELIZABETHAN DRAMA AND THE 
COMMEDIA DELL’ ARTE 


(Publication No. 18,195) 


Henry Frank Salerno, Ph.D. 
University of Illinois, 1956 





This study attempts to define the relations between the 
Elizabethan drama and the commedia dell’arte. According 
to historical records, the traveling companies of the com- 
media dell’arte performed on the Continent as well as in 
England during the last three decades of the sixteenth cen- 
tury and during the early part of the seventeenth century. 

The earliest printed collection of scenarios of the com- 
media dell’arte performed during this period is Flaminio 
Scala’s Il teatro delle favole rappresentative. These sce- 
narios were performed by the actors of the Gelosi, of which 
Scala was a member, in their travels on the Continent, 
particularly in France and in England. As a result of these 
performances, the troupes of the commedia dell’arte left 
their mark on Elizabethan drama and traces of the Italian 
popular comedy began to appear in the work of the pre- 
Shakespearean dramatists, including Greene, Lyly, Mar- 
lowe and Kyd. As a result of the increasing activity of the 
Italian traveling companies, the Elizabethan drama showed 
an increased borrowing of character, plot, language and 
scene from the commedia dell’arte. Therefore, Shake- 
speare reveals traces of the commedia dell’arte, and par- 
ticularly of Scala’s scenarios, in no less than twenty plays. 
Ben Jonson also made use of the material of the Italian 
popular comedy, particularly some of the character types, 
to serve his satirical purposes. Traces of the commedia 
dell’arte are to be found in the minor dramatists no less 
than in the major dramatists of England. John Marston, 
Thomas Dekker, George Chapman, and Thomas Middleton 
show a considerable familiarity with the work of the Italian 
comedians. However, these dramatists integrate the ma- 
terial of the commedia dell’arte with varying skill and 
interest. 

For these dramatists the productions of the commedia 
dell’arte served as popular entertainment. The work of 
the Italian comedians pervaded the theatrical scene of 
Europe and England during the late sixteenth century and 
early seventeenth century, for they played in the public 
squares and public theaters as well as in the courts. 
Therefore, in the skill of the actor-playwrights of the 
commedia dell’arte, in the technique of the improvised 
drama, and in the delineation of the life and character of 
their time, if not in the plots themselves, these Elizabethan 




















dramatists found a vitality in the Italian popular comedy 
which served them in good stead. 
209 pages. $2.75. Mic 56-3021 


THE REVENGE MOTIVE IN 
WEBSTEREAN TRAGEDY 


(Publication No. 17,880) 


Melvin Seiden, Ph.D. 
University of Minnesota, 1956 


This study, an examination of the revenge motive in 
Websterean tragedy, begins by surveying some of the more 
important of Webster’s modern critics. The issues raised 
in modern critical opinion of Webster are related to some 
of the main problems in nineteenth century Webster criti- 
cism. In order to clear space for an approach to Webste- 
rean tragedy which is in many respects different from 
those now in favor, it becomes necessary to dwell upon 
some of the inadequacies of even the best of modern Web- 
ster criticism. 

Webster’s plays owe their significance and durability 
to their unique qualities. The critic must come to terms 
with these. The ability to discern the lineaments of indi- 
viduality and to appreciate them sympathetically will, how- 
ever, depend upon being able to understand the significant 
characteristics which the work has in common with other 
works. For the most part, modern criticism has been 
reluctant to place Webster in a “school” or to assign his 
plays to any dramatic or tragic genre. Older scholars, 
such as E. E. Stoll, had placed Websterean tragedy 
in the context of “Revenge Tragedy” and had pointed 
out the extent to which Webster’s. work makes use 
of traditional revenge themes. Throughout the history of 
Webster criticism the tendency has been to attribute what 
is unique in Webster to the poet and what is either com- 
monplace or inept to the dramatist. To view the revenge 
motive simply as thematic material is to perpetuate this 
invidious distinction. Consequently, it becomes necessary 
to examine the formal dramatic use to which the revenge 
motive is put. When this is done, it becomes clear that 
Websterean tragedy uses the materials of revenge ina 
special and distinct fashion. Using Aristotle’s Poetics 
as a model, I attempt to formulate a theory of dramatic 
species in order to locate Webster’s major plays within 
the class of tragic drama that best accounts for their dra- 
matic structure---and this, not for the sake of classifica- 
tion but as a means of establishing standards by means of 
which plays which have often been called formless may be 
legitimately shown to possess a clear dramatic structure 
as well as “poetic” (i.e., fragmentary) intensity. 

The critical theory establishes only that there does 
exist a distinguishable and specialized form of Revenge 
Tragedy which, because it is in some crucial respects 
quite different from other tragedies that are traditionally 
termed Revenge Tragedies, deserves its own name. Bor- 
rowing Mr. Elder Olson’s term, I have called these plays 
Punitive Tragedies. By detailed analysis I attempt to 
show that The Duchess of Malfi, The White Devil, and 
Appius and Virginia are indeed variant members of this 
species. Viewing the plays in the light of the exigencies 
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imposed upon them by their distinctive tragic form, I mean 
to defend the integrity of Webster’s dramatic art. 

The White Devil is an imperfect masterpiece, and in 
arguing for the superiority of The Duchess of Malfi I as- 
sert that its excellence may be attributed to the skill with 
which Webster has accomodated character and action to 
the form of Punitive Tragedy. In The Duchess of Malfi, 
Bosola’s complexity of character is both a consequence of 
his function as an agent in the punitive action and a meas- 
ure of the success with which the punitive form has been 
realized. Flamineo, like the play in which he appears, is 
less complex and less successful. 

Despite its superficial differences from the other trag- 
edies of Webster, Appius and Virginia reveals a formal 
tragic structure basically similar to that of The Duchess 
of Malfi and The White Devil. I have suggested, therefore, 
that Webster’s authorship of this play need not be seri- 
ously questioned. 238 pages. $3.10. Mic 56-3022 





























LANGUAGE AND LITERATURE, 
LINGUISTICS 


AN EAST CHEREMIS GRAMMAR 
(Publication No. 17,958) 


Frances Ingemann, Ph.D. 
Indiana University, 1956 


Cheremis (Mari) is a Uralic language spoken by ap- 
proximately half a million people living in east central 
European Russia. This study is a description of an east- 
ern dialect spoken near Birsk in the Bashkir Autonomous 
Soviet Socialist Republic. The analysis is based primarily 
on texts collected by the author from one native speaker 
and supplemented from texts collected by others from the 
same informant. Sample texts are given in the appendix. 


The description is in terms of items and arrangements. 


In the morpheme inventory over 1200 items occurring in 
the texts are listed; arrangements of these items are de- 
scribed in the sections on paradigms and syntax and illus- 
trated with examples taken from the texts. 

According to combinatorial possibilities within a word, 
it is possible to establish sets of items with similar dis- 
tributions. Items are, first of all, classified into stems 
and affixes. Verbs are those stems which may occur with 
tense-mood-aspect and person suffixes. Substantives are 
those stems which may not occur with tense-mood-aspect 
but may occur with other suffixes. Most substantives are 
nouns, which occur with case, person and plural suffixes. 
Adjectives are nouns which occur primarily as an attri- 
bute. There are, in addition, other types of substantives 
such as verbal nouns, locational substantives, pronouns, 
and modifiers. Particles are those stems which never 
occur with suffixes. Affixes are of two types: suffixes 
and enclitics. There are five suffix paradigms: deriva- 
tion, person, tense-mood-aspect, case and plural. 

In the section on syntax, grammatical structure beyond 
the limits of a word is described. The first part deals 
with verbal and substantive phrases, the second with 





coordination and subordination, the third with clauses and 
the last with sentences. 179 pages. $2.35. Mic 56-3023 


THE MINOR LATIN-OLD ENGLISH GLOSSARIES 
IN MS. COTTON CLEOPATRA A II 


(Publication No. 17,735) 


John Joseph Quinn, Ph.D. 
Stanford University, 1956 


The purpose of this dissertation is to reproduce accu- 
rately the Latin-Old English glossaries found on folios 
76r-117r of British Museum MS. Cotton Cleopatra A III, 
to document the sources of lemmata for which sources 
are available, to consider and utilize the relationships of 
these glossaries to other Old English glossaries, and 
finally and mainly to clarify such lemmata and glosses as 
may be in need of interpretation. 

MS. Cotton Cleopatra A III contains three Latin-Old 
English glossaries of the tenth century, printed in Wright- 
Wulcker’s Anglo Saxon and Old English Vocabularies as 
numbers VIII, XI, and XII. The glosses are arranged in 
two columns on each manuscript folio, each column con- 
taining ordinarily 17 entries. Glossary VII is, for the 
most part, a class glossary with such headings as De 
Avibus, De Piscibus, De Textrinalibus at the beginning of 
various sections. Glossary XI, the first and largest glos- 
sary in the manuscript, is an A-order alphabetical glos- 
sary; it was edited by W. Stryker in 1951 as a doctoral 
dissertation. Glossary XII occupies columns 474-535 of 
the Wright-Wulcker volume and folios 87r-117r of the MS. 
and contains 2061 entries, the greater portion deriving - 
from the prose and metrical versions of Aldhelm’s De 
Laudibus Virginitatis, the lesser portion from the New 
Testament, 

Glossaries VIII and XII have affinities with other glos- 
saries and with other glossary sources. Both Glossaries 
VIII and XII are related to Glossary XI. Glossary VII is 
also related to the Corpus Glossary, and one portion ex- 
hibits as well a close relationship to the Erfurt Glossary. | 
This relationship is of importance to note, for in attempt- 
ing to unravel a knotty lemma and gloss in the present 
work, comparison with the Corpus Glossary and with the 
Erfurt Glossary has often been of aid. In addition to these 
relationships, glossary VIII uses Isidor’s Etymologies 
as source for many of its lemmata. 

Many entries in the Old English dictionaries are based 
solely on glosses contained in the body of the dissertation. 
In editing these Latin-Old English glosses, a main task 
has been to discuss difficult glosses which do not seem 
readily to interpret the lemmata by which they are placed. 
One is aided in this discussion if a likely source of the 
lemma can be documented. For example, at p.32,12 a 
lemma carpentarius, ‘wagon maker’ seems unfittingly 
glossed waengerefa, ‘wagon reeve’. One discovers that 
from Isidor’s listing of carpentarius immediately after 
collegiatus at Etymologies X,64 arose glossary lore to 
the effect that carpentarius was equivalent in meaning to 
collegiatus; since an Old English rendering of collega is 






































gefera, it seems possible that the gloss wengerefa has 





been influenced by glossary lore and is to be read 
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we ngefera, In the section of the MS. deriving lemmata and 
glosses from the Bible, a now unreadable gloss to the 
lemma sub modio is read by Wright-Wtilcker as undern- 
mete. But undernmete means ‘breakfast’ and by placing 
the lemma in context and by comparing its gloss with 
glosses in other versions of the Gospels, one can see that 
the lemma calls for the definition ‘under a bushel’ and can 
suggest that the gloss be read under mitte, as at Matt. 5:15 
in the Lindisfarne Gospels. In the section deriving its 
lemmata from Aldhelm, a lemma puerio, for example, is 
glossed by pueriscan, from which Bosworth- Toller Dic- 
tionary enters pueriscan, ‘boyish’; but placed in context 
the lemma turns out to be Pierio, referring to the Muses. 
In documenting the sources of the lemmata for which 
sources were available and in utilizing the relationships of 
these glossaries to other Old English glossaries, it has 
been possible to solve a considerable number of lemmata 
and glosses which were puzzles and to offer at least some 
means of clarification for others about which the Old Eng- 
lish dictionaries were in doubt. Heretofore the minor 
glossaries in Cleopatra A III have been available only in 
manuscript or in a publication of merely lemmata and 
glosses without reference to context; the present edition 
provides contextual citations which should be of help to 
others in attempts to solve the few dark glosses which 
still remain puzzles. 233 pages. $3.05. Mic 56-3024 





























SEPARABLE PREFIXES IN CRUCIGER’S 
ADAPTATIONS OF LUTHER’S SERMONS, 
1530-1539 


(Publication No. 18,193) 


Josef E. Ryberg, Jr., Ph.D. 
University of Illinois, 1956 


Modern High German has certain rules for the usage of 
separable prefixes. Middle High German lacks these rules. 
In this dissertation, the usage by Caspar Cruciger is com- 
pared with the modern usage. 

Cruciger (1504-48) was a friend and colleague of Lu- 
ther’s, a recognized linguist and stenographer, and took 
down many of Luther’s sermons in Latin shorthand. These 
he later put back into German, which gives us today, in 
view of Luther’s praise of these sermons, a rather accurate 
record of spoken 16th-century German. 

The sermons are presented in Volumes 28, 36, 41, 45, 
and 46 of the Weimar Edition of Luther’s works, complete 
with variant spellings, etc. 

The 68 unambiguous prefixes offered 4,570 forms, 1,379 
of which were abnormally used from the standpoint of Mod- 
ern High German. The six ambiguous prefixes offered 606 
normal and 170 abnormal forms. “Normal” means a form 
like “Er ging ab” or “Er ist hinausgegangen”; a form such 
as “Er ist hinaus gegangen” or “Er ist hinausgangen” was 
classed as abnormal. The unambiguous prefixes occurred 
normally 69.8% of the time; the ambiguous prefixes 78% of 
the time. 

There are two tables presented. The first offers totals, 
by types (participles, infinitives, etc.), of normal and ab- 
normal forms of unambiguous prefixes, as well as totals of 
the six ways in which the perfect participle was written. 


The second offers totals, by types, of forms of ambiguous 
prefixes. 241 pages. $3.15. Mic 56-3025 
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This thesis demonstrates that such prominent jeunes 
premiers of the Human Comedy as Rastignac, de Marsay, 








de Trailles, etc., were all individualized from a single 


basic type which Balzac created and which we call the 
Balzacian Hero. The very existence of this type seems to 
have. been largely unsuspected by scholars and critics. 
The general failure to realize the existence of the Balza- 
cian- Hero type is probably due to various ineffective 
classifications of the young. men as roués, ambitious, 
arrivistes, and even simply as jeunes gens. Balzac, him- 














self, in La Fille aux Yeux d’Or, where he ihe a descrip- 
tion of the type which plays such a prominent role in his 
great work, makes it clear that all elegant young men of 
Paris are roués, ambitieux, and arrivistes. What distin- 
guishes the type of young men whom he makes the domi- 
nant characters of the Human Comedy is not these quali- 
ties but rather the fact that they succeed where others 
fail. Preston (Recherches sur la Technique de Balzac) 
lists the young men drawn on this type as those with the 
highest frequency of reappearance in the Human Comedy. 
It is obvious that a clear understanding of the Hero type 
will increase our understanding of the psychology of the 
individual jeunes premiers, of the Human Comedy as a 
whole, and of Balzac’s techniques. 

The description of the Balzacian Hero in La Fille aux 
Yeux d’Or is suggestive and covers the main points, but 
it is incomplete. To arrive at an adequate view of the 
type, Balzac’s description must be completed by a com- 
parative study of the jeunes premiers drawn on the type. 
Part One of this thesis is devoted to the exposition of the 
Balzacian Hero as completed by such a comparative study. 
The Hero’s formation, his doctrine, and his techniques in 
handling the three great forces of society--women, money 
and competition--are studied. Since the Balzacian Hero 
succeeds through his profound knowledge of society, our 
study of his career reveals interesting structural features 
of Balzac’s fictional world. 

Part Two of the thesis studies the function of the Bal- 
zacian Hero in the structure of the Human Comedy, his 
origins and development in Balzac’s creative life. It is 
demonstrated that the Balzacian Hero functions as a key 
factor in the expositional, dramatic and thematic structure 
of the Human Comedy. It is further demonstrated that the 
Balzacian Hero is composed of certain timeless literary 
elements which can be traced back to the literature of 
classical antiquity. In the first decades of the 19th century 
two new elements were dominant in the literary atmos- 
phere: Byron’s Corsair and the Napoleon legend. Balzac’s 
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admiration for the Corsair and Napoleon caused him to 
combine their characteristics in a new type. His admira- 
tion for the dandies who shone in the salons and on the 
boulevards caused him to clothe his literary type in the 
personality of this social type. Balzac’s own ideas and 
his frustrated social and political dreams and ambitions 
dictated the rest of the Hero’s characteristics and the pat- 
tern of his career. In the Balzacian Hero we see not only 
an artistic creation but also a form of psychological com- 
pensation and wish fulfillment, for the Balzacian Hero 
succeeds in the very ventures in which Balzac himself 
failed. A study of the society in which the Balzacian Hero 
moves demonstrates that Balzac unconsciously adjusted 
social reality to permit his Hero:to succeed. Balzac, 
through his Hero, painted reality as he saw it, but he con- 
sistently saw reality through the eyes of a novelist. 

450 pages. $5.75. Mic 56-3026 


IBSEN’S SEARCH FOR DRAMATIC FORM 
(Publication No. 17,848) 


Irving Deer, Ph.D. 
University of Minnesota, 1956 


In the most general sense, this study is an attempt to 
revaluate Ibsen the dramatist. A number of key plays 
from each period of his career are examined with regard 
both to their intrinsic dramaturgical characteristics and 
to their place in the whole Ibsen canon. Not only do his 
works emerge as an essentially unified and coherent group 
but Ibsen himself emerges as a representative nineteenth 
century thinker. His major problems as a dramatist are 
in fact seen as analogues of a major nineteenth century 
philosophical problem: the apparent disparity between the 
course of nature and the values of men. 

More particularly, this study is concerned with exam- 
ining the ways in which Ibsen dealt with a specific play- 
writing problem: that of creating a dramatic form which 
would express, without the intrusion of his personal com- 
ments, the significance which he intended the actions that 
he presented should have for his general public. He 
wanted, in other words, to fuse his symbols and the things 
which they symbolized for him. While it was not until he 
was writing The League of Youth that Ibsen clearly con- 
ceptualized his aim to create a dramatic form which would 
be free from any direct statements by the writer, even his 
early plays reveal that he was groping for such a form. 
Moreover, this aim was no minor concern to Ibsen. As a 
man intent upon fulfilling himself as a dramatist, he came 
to feel that his fulfillment waited upon his solution to this 
playwriting problem. An examination of his attempts to 
cope with the problem thus serves as a focus for the con- 
sideration of his development of dramatic form. Such an 
examination is therefore also a revaluation of Ibsen’s 
work. 

Ibsen’s struggle to fuse his symbols and the things 
which they symbolized was doomed to failure from the 
start. In ore sense, the very theme which preoccupied 
him during his whole career as a dramatist was the im- 
possibility of such a fusion. He felt that the significance 
which events had for the individual as an individual were 
always contradicted by the significance which those events 
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had for others or even for the individual as a member of 
the community. Thus, as far as anyone except the indi- 
vidual was concerned, the general significance which the 
individual saw in particular events could not be shared. 
As far as the audience was concerned, that significance 
was imposed on the events by the individual characters 
(or by Ibsen who identified himself with his characters); 
it did not emerge from the events themselves. 

Intent upon making public the purely private struggles 
of his heroes, Ibsen was forced to employ direct state- 
ments for the audience. In his early romantic historical 
plays, these direct statements were obviously undramatic. 
They even took the form of awkward soliloquies .and asides. 
In Brand and Peer Gynt, Ibsen appeared to be moving to- 
ward. an entirely direct statement presentational form. In 
his social problem plays, however, he tried to create a 
representational form and he began to disguise his direct 
statements. During this period he learned how to introduce 
direct statements so subtly that they had the appearance of 
action. Beginning with The Wild Duck, Ibsen again began 
moving in the direction of a presentational form. Until he 
finished Hedda Gabler, however, he tried to maintain a 
balance between the presentational and the representational 
elements in his plays. With The Master Builder the bal- 
ance began to tip again in favor of a presentational form. 

Because of his over-emphasis on individualism, Ibsen 
never succeeded in avoiding direct statements for the 
audience, He therefore never succeeded in creating a 
wholly dramatic form; he succeeded rather in creating 
direct statements which had the appearance of action. 

493 pages. $6.30. Mic 56-3027 











THE PROBLEM OF THE JEW IN 
WERFEL’S PROSE WORKS 


(Publication No. 17,715) 


Frederick Charles Ellert, Ph.D. 
Stanford University, 1956 





This study deals with Franz Werfel’s view of Israel’s 
tragic dilemma and his own: personal involvement in it. 
It is a subject that first engaged his attention as a writer 
following his journey to Palestine; its analysis is there- 
fore necessarily limited, almost exclusively, to works 
written after 1925. 

Closely scrutinized are the nature, cause, duration, 
and final purpose of the dilemma of a people taken both as 
a “mystical body” and as individual persons. This study, 
then, probes the close interrelationship between the spec- 
ulative and the creative prose works of Werfel to observe 
how his meditations on Israel’s perplexity are translated 
into actior through his created characters (and “vice 
versa”). 

In this regard, recurrent attention is given to a series 
of conditions (actually an interaction of historical and 
suprarational events relating to Israel), awareness of 
which is indispensable to any clear understanding of Wer- 
fel’s creative treatment of his people’s dilemma: Israel 
as a divinely chosen people, bereft of its original co-re- 
demptive mission through a succession of apostasies cul- 
minating in the Crucifixion; transformation of this mission 
into a vocation of penance, whereby “Every Jew...asa 
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member of supratemporal Judaism” becomes a ‘negative 
witness of Christ . ; . through the suffering of persecution 
and dispersion” until the end of historical time. 

Here we are brought to the climax of Israel’s dilemma, 
to the most paradoxical of four ways of “no escape”: 
nationalism, orthodoxy, modern liberalism, and Christi- 
anity. Exploration particularly of the last two of these “no 
escape” routes comprises much of the substance of this 
study, but chiefly as they are traversed by Werfel’s char- 
- acters. 

However violently they may clash, modern liberalism 
(“naturalistic nihilism”) and Christianity together consti- 
tute, in the works considered, the two major routes a Jew 
may take toward complete assimilation--a condition of 
grave danger for him. This danger is realized in the evils 
that plague Werfel’s Jews: social and spiritual alienation, 
persecution, madness, and death. But, as this study also 
shows, many of these characters, though defeated by the 
world, remain ultimately unvanquished insofar as they 
follow the heroic pattern set by the law of “the sacred 
paradox.” This law, exacting sacrificial action, is opera- 
tive in many of Werfel’s Jews, who, barred from going the 
whole way to Christ, imitate the way of Christ. 

Anti-Semitism, the external expression of “the way of 
sorrow,” looms large in Werfel. Attention to it in this 
study is given to both the pre-Christian and the modern 
manifestations of it, the latter, as Werfel demonstrates, 
revealing its basic cause in Christophobia. 

In emphasizing the polar opposition between natural- 
istic nihilism and Christianity, this study is careful to 
note also that Werfel considers Christianity to be the ful- 
fillment of Judaism. Englander in Barbara and F.W. in 
Stern der Ungeborenen demonstrate this. Presumably 
F.W. represents Werfel’s position. The final question in 
this study then is: How deeply is Werfel involved in the 
dilemma he examines? 

It seems apparent that he personally experiences what 
he believes Israel has undergone and must still undergo: 
alienation, attention to ancient Israel’s prophetic voices, 
return to spiritual origins, acceptance of Christ and Chris- 
tianity, as representing the fulfillment of Israel’s original 
mission. Like Israel, Werfel is mysteriously prevented 
from resolving his spiritual dilemma until the end of his- 
torical time. 

Fragmentary glimpses of Franz Werfel are evident in 
characters throughout his earlier works, but a fuller view 
of him is revealed in two final, confessional works. This 
study therefore concludes with an examination of Zwischen 
Oben und Unten, to see how Werfel meditates on the total 
dilemma, and of Stern der Ungeborenen, to determine how 
far he goes toward resolving it. 

243 pages. $3.15. Mic 56-3028 

















THE MOVEMENT TOWARD MYSTICISM IN THE 
NOVELS OF ALDOUS HUXLEY 


(Publication No. 17,850) 
Clyde Adolph Enroth, Ph.D. 
University of Minnesota, 1956 


The study traces the movement toward mysticism in 
Huxley’s novels and shows what effect that movement has 





had upon his art and upon his view of human life. While 
the study centers upon the novels, it makes some use of 
Huxley’s other works, particularly the non-fiction. 

An introductory chapter outlines the study and briefly 
defines “mysticism.” A chapter dealing with the most 
important critical comment upon Huxley’s mysticism dis- 
tinguishes three kinds of critics who, because of their re- 
ligious, political, or philosophical presuppositions, are 
unlikely to be objective in their views of Huxley’s mysti- 
cism and shows the need for examining the novels with 
neither those presuppositions nor a commitment to the 
mystical view. 

The next four chapters discuss the novels in chrono- 
logical order. The first of these chapters shows that, in 
Crome Yellow, Huxley found mysticism interesting but 
chiefly amusing; that in Antic Hay, he gave evidence of 
having had mystical experiences and of hoping that they 
might provide absolute knowledge of a sort that could pro- 
vide meaning in a seemingly relative and meaningless 
world; and that in Those Barren Leaves, Huxley rejected 
all other possible sources of meaning but only tentatively 
accepted mystical contemplation as a source of absolute 
knowledge. The next of these chapters shows that while 
Huxley, under the influence of D.H. Lawrence, seemed in 
Point Counter Point to repudiate his belief that mysticism 
could provide useful absolute knowledge, he continued to 
speculate upon the possibility, and that in Brave New World 
he rejected his version of Lawrence’s doctrine of life- 
worship because he found it as destructive of man’s spir- 
itual nature as the dehumanizing technological society of 
the Brave New World. 

The third of these chapters shows the gradual darken- 
ing of Huxley’s view of humanity: Eyeless in Gaza pro- 
posed the regeneration of society under the leadership of 
trained mystics; After Many a Summer Dies the Swan 
asserted that human beings are incapable of good so long 
as they cling to their humanity and its evil concomitants, 
time and craving; Time Must Have a Stop stated that mys- 
tics can free themselves from time, from evil, and from 
the burden of being human; and Ape and Essence showed 
Huxley’s complete rejection of mankind, who refuse to 
free themselves from their bondage of humanity. The 
fourth of these chapters, however, shows that in The 
Genius and the Goddess Huxley turned a corner and be- 
came reconciled to humanity. 

A final chapter summarizes the movement toward 
mysticism and concludes that, with significant exceptions, 
the mysticism has adversely affected the art in the novels. 
The final chapter establishes the fact that the development 
of Huxley’s religious views has been consistent and has 
not been marked, as critics have frequently asserted, by 
sudden conversions to or from mysticism. Finally, the 
chapter shows that his literary career has been a continu- 
ing search for wholeness and meaning and that Huxley has 
displayed great intellectual honesty in pursuing a search 
that has led to a conclusion so foreign to the temper of 
the times as mysticism. ~ 

322 pages. $4.15. Mic 56-3029 
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WRITING IN TWENTIETH CENTURY WALES: 
A DEFENSE OF THE ANGLE-WELSH 


(Publication No. 18,541) 


David Clay Jenkins, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor John McGalliard 


Modern Wales has two literatures: one in the Welsh 
language and the other the Anglo-Welsh, written by Welsh- 
men in English. For many reasons Anglo-Welsh writing 
has increased in quantity and quality during the twentieth 
century. Advocates of Welsh nationalism and the Welsh 
language have suggested that the works of these writers 
“belong to the English.” 

As a preparation for examination of some twentieth 
century Anglo-Welsh writers, the backgrounds section 
discusses the geography of the country, prevalent racial 
theories, and the place and nature of the Welsh language 
in the past and at present. It includes a study of the salient 
elements of Welsh literature, and attempts to outline the 
forces which have most affected modern Wales -- Calvin- 
istic Methodism, the industrial revolution, the increasing 
Welsh national spirit, and the growth of socialist sympa- 
thies. 

Against this background, Caradoc Evans’s short stories 
and novels are discussed, and their technique is related to 
what has been termed his ‘distorting mirror.” His bitter 
satires on the Welsh people are found to derive mainly 
from a thorough Welshness in Evans himself; his severe 
criticisms are justified because of the essential naturé of 
satire. | 

Richard Hughes is shown to have taken an active part 
in the Anglo-Welsh movement; but an examination of his 
two best works, A High Wind in Jamaica (1929) and In 
Hazard (1938), suggests that these show little Welsh influ- 
ence, and are more closely connected with the Georgian 
movement. 

General tendencies of the Anglo-Welsh movement are 
shown in a discussion of the two magazines, Wales and 
The Welsh Review, where the concerted effort was most 
clearly manifested. 

The Welshness of Dylan Thomas and the inseparability 
of the Welsh scene from his autobiographical prose, leads 
to some attempts at determining his typically Welsh socio- 
political ideas; these are then demonstrated to be latently 
present in several poems and in some of the prose. 

All three of the writers discussed are found to have 
participated in the Anglo-Welsh movement, and to have 
exhibited Welsh influence in their writing to various de- 
grees. Hughes exhibited a bland Celticism; Evans casti- 
gated Wales and the Welsh; Dylan Thomas accepts his 
Welsh identity, and gives subdued praise to Wales. 

The writing from the Anglo-Welsh movement has a 
tendency to shock the bourgeois, to react against Lloyd 
George Liberalism and to turn to socialism or Welsh na- 
tionalism, or a combination of both. The Anglo-Welsh 
writers show evidence of a defection from Non-conformity 
in religion; they support extreme movements in literature. 
They exploit the Welsh scene, and use as subjects figures 
of Welsh history and figures from Welsh literature. Welsh 
language and Welsh dialects of English sometimes appear 
in their works. In addition, their works show hiraeth, 
“illumination,” and lack of structure. The Anglo-Welsh 














category is helpful in considering the works of these writ- 
ers, and Welsh influence -- while it varies -- is undeni- 
ably present. 

The thesis is supplemented bya listof Dylan Thomas’s 
contributions to Wales, a chronology of modern Anglo- 
Welsh writing, and an index to The Welsh Review. The 
bibliography includes bio-bibliographical notes on fifty- 
one twentieth century Welsh and Anglo-Welsh authors. 

351 pages. $4.50. Mic 56-3030 








THEORY AND PRACTICE IN THE 
DRAMAS OF PAUL ERNST 


(Publication No. 17,967) 


Weaver M. Marr, jr., Ph.D. 
Indiana University, 1956 


The purpose of this study of Paul Ernst’s (1866-1933) 
dramatic works has been to relate Ernst’s dramatic theo- 
ries to the practices he employed in his own dramas. 

Previous treatments of Ernst’s dramatic work have 
attempted neither a systematic comparison of theory and 
practice nor an overall interpretation of Ernst’s dramatic 
development. 

Herbert Gopfert (1932) confined himself largely to 
Ernst’s conception of tragedy and did not interest himself 
in tracing in detail or emphasizing the importance of his 
development beyond tragedy. Karl-Heinz Koch (1937) lim- 
ited himself to an investigation of Ernst’s conception of 
the king and the tragedy inherent in the destiny of an abso- 
lute ruler. Erika Schmidt (1934) focused her attention 
upon Ernst’s conception of fate and sought to place Ernst 
in the idealistic tradition represented Senany by 
Spinoza, Goethe, and Hebbel. 

In order to determine the degree of correspondence 
between theory and practice in Ernst’s career as a dram- 
atist, an effort was made to establish an exact chronology 
for both dramas and critical essays. The majority of the 
essays are contained in the six volumes of the theoretical 
writings of the complete works (1928-1937) and in two 
volumes published during the second world war: Volker 
und Zeiten im Spiegel ihrer Dichtung: Aufsatze zur Welt- 
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literatur (1941) and Aufsatze zur deutschen Literatur __ 





The chief difficulties stemmed from the fact that the 
essays during certain years do not adequately reflect the 
ethical and religious crises through which Ernst was pass- 
ing, particularly during his transition from tragedy to 
meta-tragedy (1908-1910). During the period of the meta- 
tragedies (1911-1915), the essays deal with religious mat- 
ters but make reference to the meta-tragedies only ina 
summary way. 

The investigation established, more sharply than has 
hitherto been possible, three distinct stages in Ernst’s 
attitude toward the drama. The period of the tragedies 
(Demetrios, Das Gold, Canossa, Brunhild) extends from 
1898 to the ethico-religious crisis of about 1910. The 
period of the meta-tragedies (Ariadne auf Naxos, Manfred 
und Beatrice, Kassandra) extends to the end of his dra- 























matic activity in 1918. In the third stage, the balance of 
Ernst’s life, he abandoned the drama in favor of the epic 
and sought to justify this step on the basis of aesthetic 
theories inspired by religious speculations. 
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The study revealed that Ernst’s theories regarding 
tragedy tended to precede their embodiment in the dramas. 
In contrast, the meta-tragedies seemed to be the direct 
expression of highly subjective religious experiences sys- 
tematized and intellectualized only later in the essays. 


The two dramas separating the tragedies from the meta- 


tragedies (Ninon de Lenclos, Der heilige Crispin) have 
generally been dismissed as unimportant in previous in- 
terpretations. It was found, however, that the ethical and 
religious struggles reflected in them provide a vital link 
in understanding Ernst’s development from tragedy to 
meta-tragedy. 

It was found that the three dramas which follow Kas- 
sandra (Preussengeist, Yorck, Chriemhild) do not really 
form an integral part of Ernst’s overall development from 
tragedy through meta-tragedy to epic. They are concerned 
primarily with the concept of duty and directly reflect the 
impact of the first world war. 

With one exception (Der heilige Crispin) the seven 
comedies were found to play a distinctly subordinate role 
in Ernst’s overall dramatic development. They were 
therefore treated as a group, and an effort was made to 
show that themes prominent in the tragedies and meta- 
tragedies may be found also, sometimes thinly disguised, 
in the comedies. 

Ernst’s sudden decision to abandon drama in 1918 made 
it necessary to touch upon his long epic, Das Kaiserbuch. 
It was found that his search for a suitable literary form in 
which to express his increasingly complex religious ex- 
periences led him to the epic, a genre ideally adapted to 
depicting the broad sweep of history and the interdepend- 
ence of God and man. 186 pages. $2.45. Mic 56-3031 


























A STUDY OF MARVELL’S HORATIAN ODE 
(Publication No. 18,034) 


William Raymond Orwen, Ph.D. 
Syracuse University, 1956 


There are many discussions of and commentaries upon 
Andrew Marvell’s An Horatian Ode upon Cromwel’s Return 
from Ireland which help to explain this intricate poem; 
but, even taken collectively, they leave a good deal to be 
said. The present study provides a more complete expli- 
cation. Since the Ode deals with complex historical events, 
some general and much detailed information about the 
background is necessary; and since the poem is highly 
literary some exploration of passages in various books 
which influenced Marvell is also essential. Marvell evokes 
historic conflicts and whole philosophies by a word or a 
phrase. This paper is, therefore, a sequence of studies 
which elaborate upon the Ode’s many allusions to experi- 
ences that were common and to books that were popular 
in Marvell’s time. This paper does not, however, attempt 
to provide a broad historical background, but it does ex- 
amine historical situations to indicate Marvell’s choices 
and uses of historical material. 

Though Marvell calls his poem an ode in the manner of 
Horace, he also fills it with epic, dramatic and mirror for 
magistrate elements. It is the mixed form that Chapter I 
treats, and here Marvell’s repetition of Horatian motifs 
and themes receives special emphasis. But for all its 











Horatian dress the Ode is actually an Elizabethan mirror 
warning Cromwell by examples of history against the folly 
of absolutism. 

Chapters II and II are studies of Marvell’s various 
uses of history. These studies try to answer such ques- 
tions as these: What is Marvell’s attitude toward Charles 
I? What is his idea of Cromwell? What are the implica- 
tions of his lines about Ireland and of his lines about Scot- 
land? What philosophy of history is he propounding? The 
Cromwell-Charles conflict is not, this paper suggests, the 
center of the poem. Rather, it is subordinate to the main 
theme which is the protest against tyranny. Nor is Mar- 
vell’s attitude toward Charles I ambiguous and transitional. 
Rather the Ode shows him to be anti-Stuart, though he had, 
like some of his contemporaries, mixed feelings about the 
King. Marvell’s political-religious bias is seen in his 
attitude toward the alliance between Ireland, Scotland, and 
Charles II. He opposes the Stuart dynasty, Roman Cathol- 
icism, and Presbyterianism; and he is on the side of Eng- 
lish Independency, headed by Cromwell. 

Chapter IV attempts to explain Marvell’s many allu- 
sions to Latin literature and Roman history. He is relat- 
ing, this chapter suggests, the English civil conflict to the 
Roman Civil conflict, and he is picturing the English strug- 
gle as a repetition of the ancient struggle between tyranny 
and liberty. In Lucan’s Pharsalia he found an epic pres- 
entation of this conflict, and he also found in Lucan a Stoic 
philosophy of history which appears in the Ode as a dis- 
guise for a seventeenth century idea of history. Whereas 
Lucan treats tyranny in epic form and at epic length, Mar- 
vell presents the same problem in the concise manner of 
his ‘brief epic.’ In the main, the Ode is, like Lucan’s 
poem, a protest against Caesarism. 

Chapter IV further suggests that the Ode is in the cur- 
rent of English Classical Republicanism. Its allusions to 
Roman writings run through the entire poem and empha- 
size the protest against Caesarism. Marvell’s idea of 
Cromwell is double. He recognizes a potential Caesar in 
him, and he urges him to stay, as Caesar did not, in the 
Republic’s hand. Cromwell is a greater spirit than 
Charles because he has, up to the time of the Ode at least, 
resisted the temptation to tyranny. bas 
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THE CHILEAN NOVEL OF SOCIAL PROTEST 
(Publication No. 18,434) 


Adolf Ramirez, Ph.D. 
The University of Wisconsin, 1956 


; 
Supervisor: Professor Eduardo Neale-Silva 


Prose fiction in Chile since about 1930 has brougnt 
into prominence a group of novelists deeply and passion- 
ately concerned about the impoverished condition of the 
Chilean workers. Many of these writers grew up in an 
atmosphere of revolutionary politics. Marxist ideology 
attracted most or all of them, and they showed a strong 
affinity for it. By contrast, they manifested a strong hos- 
tility toward capitalism, “bourgeois” art, and “bourgeois” 
thinking. Consciously or subconsciously, they were like- 
minded in their ideas on the socialistic method for bringing 
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about something nearer to Utopia in Chile, and they left 
little doubt that they thought capitalism should and would be 
liquidated, and that Marxism would bring in social melio- 
rism. Their version of how to bring social “progress” to 
Chile is, therefore, a logical extension of the socialistic 
political ideals on which they were nourished. Despite 
natural differences in ways and means to bring this “pro- 
gress” to Chile, their interest in a common objective gave 
homogeneity to the literature they produced. Without ex- 
ception they adopted an attitude of protest against the mis- 
ery of the city roto and the rural huaso. The themes most 
commonly employed are poverty, hunger, disease, and 
illiteracy, and as a derivative of these, the vices of the 
people. 

Of necessity, over-emphasis on the socio-economic 
problems of the lower classes imposes serious restrictions 
upon the novelists concerned. The limitations inherent in 
the use of the roto and the huaso as literary characters 
and the specificity of the social data chosen as subject mat- 
ter diminishes the universality and the artistic value ofthe 
literary product. 

In this dissertation, an attempt has been made to show 
the manner in which the better novelists have handled their 
material in order to transform it into fiction. In a chapter 
called “The Nature of Belligerency,” for example, the 
major interest is to discover mainly how protest is incor- 
porated into the novels in question and only incidentally 
what gave rise to the protest. Investigation shows that 
novelists rely heavily on documentation, use communist 
clichés to make their protest more convincing, and con- 
trast repeatedly the degradation of the poor with the lush 
life of the rich. This leads to writing of poor quality. 
Some men used subtler techniques and obtained more ar- 
tistic results. Nicomedes Guzman, for example, usually 
relieves the drabness of the social scene through meta- 
phorical elaboration of the material, and Andrés Sabella 
through lyrical expression and the use of allegory, particu- 
larly in Sobre la Biblia, un pan duro. 

In another chapter, “Themes and Motifs,” there is a 
study of the principal themes. Since most of the novels 
deal with the pueblo’s low level of existence, they are rich 
in concrete representations of social and political phenom- 
ena, especially those of a sensational nature. Although the 
themes exploit mainly the negative aspects of lower class 
life, other themes of a more positive nature, such as the 
trade union movement, have not been entirely neglected. 
Every important theme has been studied through its motifs. 
An analysis has been made of the most effective, the most 
original, the most significant, and the most common motifs 
in order to establish the relative merits of the respective 
authors. 

And finally, an attempt is made to sift out all evidence 
of Marxist thought in order to discover not only the extent 
of the Marxist penetration but also the form it takes in 
Chilean social novels. 

Other chapters in the dissertation are “Social and His- 
torical Background,” “Literary Antecedents,” “Character 
Portrayals and the Problems They Pose,” and “Foundations 


of the New Social Order.” 230 pages. $3.00. Mic 56-3033 








JOAQUIN V. GONZALEZ AND JUSTO SIERRA 
“MAESTROS DE AMERICA” 


(Publication No. 18,203) 


Harvey Darrel Taylor, Ph.D. 
University of Illinois, 1956 


The lives and works of Justo Sierra (1848-1912) and 
Joaquin V. Gonzalez (1863-1923) are studied to discover 
what qualified them to be honored by their countries as 
Maestros de América. Their analyses of national defects 





and strong points are synthesized from their voluminous 
writings. Comparisons between the men and their nations-- 
Mexico and Argentina--are drawn. 

Sierra and Gonzalez both qualify as Maestros de Amer- 
ica because of their contributions to the building of their 








countries in law, politics, literature, history and education. 


Also important are their moral leadership and exemplary 
civic rectitude. Their leadership of a generation of the 
intellectual élite is well established. 

Both men were prolific polygraphs who fearlessly crit- 
icized men and institutions in an effort to improve and 
develop the patria by laying bare such defects as rancor, 
paternalism in church and state, intellectualism, verbal 
democracy, government by decree, superstition and illit- 
eracy. Love for the land, people and traditions of his 
country led each maestro to present solutions for national 
problems and each man worked energetically to make his 
suggestions active in the life of his nation. 

The force of the work of each man was optimistic and 
constructive. Both founded great modern universities; 
both supported national literature through constructive 
criticism and original contributions; both studied national 
history and wrote to open the way for the general reader 
to obtain a better understanding of the facts and the tradi- 
tions of the national past. Principle was above party in the 
political lives of these men and both wrote laws in many 
basic fields of national importance with the calculated aim 
of harmonizing the law with the customs so that a govern- 
ment by law would be possible. 

Both men believed in the essential worth of his patria 
and pointed with pride to individuals in the national past 
who had represented the true spirit of the wars of inde- 
pendence by placing service to the country above self. A 
terrestrial religion of patria worship was taught by both 
Sierra and Gonzalez as a spur to citizens to emulate the 
héroes of national history. 














Gonzalez and Sierra were more alike than they were 
different. The most striking personal difference was that 
Gonzalez was an introvert while Sierra was a thoroughgo- 
ing extrovert. They both wrote in law, politics, history, 
tradition, education, original literature and literary crit- 
icism. The works of Gonzalez were superior in law, tradi- 
tion and original literature. Sierra’s writings were supe- 
rior in history and literary criticism. They were approx- 
imately equal in politics and education. 

In the period under study Argentina enjoyed a much 
wider distribution of wealth, better and more extensive 
schools, larger immigration, more peace between church 
and state, and did not suffer from problems of racial inte- 
gration as did Mexico. If Mexico is more politically ma- 
ture in 1956 than Argentina, this is possibly due to her 
geographical proximity to the United States and the need 
Mexico felt to organize her affairs to escape foreign con- 
trol. 349 pages. $4.50. Mic 56-3034 
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THE BOIARDO-ARIOSTO TRADITION IN LAS 
LAGRIMAS DE ANGELICA OF LUIS 
BARAHONA DE SOTO (1586) 


(Publication No. 18,207) 


Alfred Angelo Triolo, Ph.D. 
University of Illinois, 1956 


Since Las lagrimas de Angélica is the outstanding 
Spanish continuation of the epics of Matteo Maria Boiardo 
and Ludovico Ariosto prior to Balbuena’s Bernardo, it 
merits a more intensive and searching study than it has 
heretofore received. Previous criticism has considered 
the Angélica merely a continuation or imitation of one 
episode of the Orlando Furioso. One result of this inves- 
tigation has been to demonstrate the superficiality of this 
view. : 

Chapter I is devoted to an analysis of the Orlando In- 
namorato and the Furioso, whose common characteristics 
are abstracted and discussed. Under the archcategory 
“The World of the Poems” the subcategories are: (1) The 
Backdrop - War, (2) The Characters, (3) The Threads of 
Action, (4) The Adventures, (5) Spatial Extension - Geog- 
raphy and Travel. The second archcategory, *The Spirit 
of the Poems” has the subcategories: (1) Love, (2) Chiv- 
alry, (3) Magic, (4) Humor, (5) Adulation. This system 
is carried over into Chapter III as the basis for a compar- 
ative analysis of the Angélica. 

The literary events of the half century which separates 
the last edition of the Furioso (1532) and the Angélica 
(1586) are also of essential importance for understanding 
Barahona’s poem. Chapter II, therefore, deals with (a) the 





reputation and criticism of the Innamorato and the Furioso 





in Italy during that period; (b) Italian narrative poetry, 
especially that of the imitators and continuers of the Furi- 
oso; (c) the Boiardo-Ariosto tradition in Spain during the 
sixteenth century. 

Chapter III begins with a brief biography of the poet, 
an account of his works and his literary theories. A sys- 
tematization and analysis of the few available facts con- 
cerning the circumstances of composition of the Angélica 
completes this set of considerations. 

Barahona envisioned an extensive poem of which, how- 
ever, he published only twelve cantos. Interior and exte- 
rior evidence enables us to attempt a reconstruction. The 
poem’s structure would have been modelled on that of the 
Innamorato and the Furioso considered together. Its first 
phase is a war over Cathay between Angelica and Arsace, 
the daughter whom Barahona created for Boiardo’s Agri- 
cane. In the extant part the poet takes us to the beginning 
of this eastern phase and leaves the issue undecided. 
Subsequently many western heroes and ladies would have 
travelled east to participate in it, among them the Span- 
iard Bernardo del Carpio. Ultimately Angélica would 
have been victorious and would have married Sacripante 
after the death of Medoro. The second phase of the poem 
was to have been a war in the west culminating at Ronces- 
valles, where Bernardo is destined to kill Orlando. The 
very significant connection of the Angélica’s plot with that 
of Ariosto’s Cinque canti is carefully studied. In addition, 
the important influence of Pietro Aretino’s Le lagrime 
d’Angelica, Vincenzo Brusantini’s Angelica Innamorata 
and Nicolas de Espinosa’s La segunda parte de Orlando 
Furioso as well as Barahona’s debt to Ovid and Lucan 











are shown. In his geographical concepts Barahona bor- 
rowed freely from the Lusiads and from Marco Polo. 

The principal characters of the extant part, Angelica, 
Medoro, Sacripante, Zenagrio and Arsace are studied, and 
the preponderant influence of the Italian emulators of 
Ariosto on their conception is demonstrated. | 

Good sense and ingenuity are the central values which 
define the Angelica’s spirit. Its characters display a de- 
cided penchant for rational argumentation. On the other 
hand, the incubus of omens, spells, fate, fortune and super- 
natural forces is far greater than in the Orlandos. While 
many of the Renaissance values of Boiardo and Ariosto 
remain, they are emptied of genuine poetic content by 
being carried to the extremes of grotesque exaggeration 
or emasculation. Humor is entirely lacking. 

The study reveals Barahona’s receptivity to the critcal 
and literary currents which follow in the wake of the Or- 
lando Furioso and clarifies the manner in which his poem 
reflects the temper of the late Spanish sixteenth century 
just prior to the advent of the Baroque. 

376 pages. $4.80. Mic 56-3035 





THE HEROIC TRADITION IN ANGLO-SAXON 
LIFE AND POETRY 
(VOLUMES ONE AND TWO) 


(Publication No 17,110) 


Guy Whitehead, Ph.D. 
Vanderbilt University, 1956 


Supervisor: Professor R, R. Purdy 


The purpose of this dissertation is to increase the 
understanding and appreciation of Anglo-Saxon poetry by 
matching it as closely as may be with the historical facts 
of the higher secular life of the nation, in order that the 
literature may be vitalized by a knowledge of the events, 
institutions, and customs, and of the concepts, attitudes, 
and motives which were the earth and air of its proper 
life. 

All Anglo-Saxon poetry has been examined, and an 
effort made to note every relevant part. The historical 
section is based upon rather extensive search of original 
records and of commentaries, and is concerned primarily 
with the warriors and officials who comprised the comi- 
tatus, and the lords and kings who maintained them. 

For clear effect, the historical and the literary ele- 
ments have been developed quite separately to independent 
wholeness; and the two entities have then been fused in 
selected demonstrational studies. 

The historical division first uses a chronological 
scheme, and in order to correspond with the genesis of 
some Anglo-Saxon poems, sets forth in Chapter I the 
practices and ideal of Continental Germans as observed 
by literate peoples before the Angles and Saxons them- 
selves made an adequate mark in history. Caesar sketches 
the comitatus in a rudimentary stage; Tacitus displays its 
classic form. Ammianus, Procopius, and Jordanes pre- 
serve a contact with it until Anglo-Saxon records become 
available. And all have their parts in tracing the lurching 
evolution of government among the Germans. The second 
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chapter, using a variety of Anglo-Saxon records, follows 
the development of institutions and the cycle of higher 
classes in England from the invasion to the Norman Con- 
quest. The nonskeletal features of heroic life--customs, 
careers, possessions, surroundings, economy, and moral 
pattern--are presented in topical arrangement in Chapter 
Ill, with the inclusion of much Scandinavian material. 

The real counterbalance to this historical section com- 
prises a large appendix, and is a comprehensive (purport- 
edly complete) record of passages of the poetry which have 
some bearing upon the secular life, with the contents indi- 
cated and the whole organized according to subjects. 

There are a pair of limited studies in the application 
of the historical and literary material offered, to indicate 
what may be developed from the double basis provided. 
Chapter IV is a thorough analysis of the Beowulf as repre- 
sentative of poems originated in the heroic culture de- 
scribed in the chapters preceding. Chapter V deals with 
two aspects of the heroic influence in Anglo-Saxon Chris- 
tian poetry: a census-type survey provides an exact 





foundation for the conclusion that the ideals of the heroic 
culture were a very powerful--and even rather definite-- 
force in the selection of subjects from Christian material; 
and a selective survey shows that the Christian concepts 
found in the poetry are to a very impressive degree those 
already familiar to the heroic mind. 

Four accomplishments are submitted: First, Chapters 
I and II comprise the only complete history of the comi- 
tatus from its beginning among the Germans on the Conti- 
nent about the time of Christ to the ending of the English 
branch in about the eleventh century; Second, the Subject 
Index (although very imperfect in execution) is the only 
attempt encountered to construct an aid of that kind on an 
ambitious scale; Third, the Beowulf chapter is the most 
detailed single analysis of the heroic elements in that 
much-studied poem; and Fourth, the last chapter offers a 
more certain and particular understanding than has been 
available before of the influence exerted by heroic life and 
ideals upon the Christianity in Anglo-Saxon poetry. 

553 pages. $7.05. Mic 56-3036 
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THE DIFFERENTIAL EQUATIONS OF THE STREAM 
LINES FOR COMPRESSIBLE FLOW OF AN IDEAL GAS 


(Publication No, 17,935) 


Barry Bernstein, Ph.D. 
Indiana University, 1956 


The equations for plane compressible flow of an ideal 
gas devoid of viscosity and heat conduction read 


(1) P, @+PpUgUyg,=O0, a = 1, 2, 

(2) Pp, AVq~ + PUgag=O0, 

(3) PUaq,B Va UB—Ypo,0 = O, 

where p is the pressure, p the density, and Ug the com- 
ponents of velocity. The independent variables are the 


plane cartesian coordinates. Bernoulli’s equation derived 
from these is 


YP 
(4) (y - 1)p 


where y > 1 is the ratio of the two specific heats, 


v= V Ug Ug ; 


and H is constant along stream lines. It is assumed that 
H is an absolute constant as in the case where an airfoil 
is placed in a uniform stream in supersonic flow. 

It is possible to reduce this system first to a pair of 
equations in the velocity components, and then to two 
equations in the variables w, the angle of inclination of 
the stream lines, and G = m*- 1, where m is the local 
mach number. These are 





+3v =H, 


(3) SS Sth iy - na+(y +) Kk 
a Mgt aiken 


+ (y + 2) KK ] , 


where o denotes arc length along a stream line, n denotes 
arc length along a normal trajectory to the stream lines, 
K = ce, and K = oe . An integrability condition for 


these equations has the form 
(7) Co+ C, G+ C,G’? + C,G*=0O, 
where the C’s are known algebraic functions of 
- dK dK dK dK q°K 
K, Kao? an’ do’ do? °™" ‘Godn ° 


With the use of these it is shown, subject to the as- 
sumption K # O, that if all the stream lines are straight 
lines the flow is of source sink type. Employing a lemma, 























namely that on a straight stream line L if aK = O at one 
point of L, then ak - O at every point of L, it is proven 
that for a given , dike line pattern containing a straight 











stream line L, either a O on L, or there is at most one 








flow corresponding to the pattern. 

An attempt to derive the equation for the stream line 
pattern by solving (7) for G and substituting the result in 
(5) and (6) leads to two equations in the single variable w, 
apparently an overdetermination. But it is seen that the 
situation can be resolved since one of these equations can 
be used alone with the other supplying merely a supple- 
mentary boundary condition. 

In order to discuss the Cauchy problem it is well to 
have the coordinate form of the equations for w. With 
this form obtained, or at least with a knowledge of the ex- 
plicit form of the terms containing the highest order de- 
rivatives, the problem where data is assigned on given 
analytic curve, L, requires the introduction of new coordi- 
nates, y’, y*, in terms of which L is given by y?-O. Also 
data must be assigned in accordance with the supplemen- 
tary boundary condition. Then the Cauchy-Kowalewski 
theorem can be invoked. Of course there is trouble in the 
event that L is a characteristic with respect to the as- 
signed data, and hence it would be well to know what the 
characteristics are. It is seen that the characteristics 
consist of (1) the stream lines for any flow and (2) the 
curves whose angle p with the stream lines is given by 





sinpp=t = for supersonie flow. 


Finally it is of interest to attack the problem in which 
data is assigned on a stream line, which is a character- 
istic. A formal solution using a power series is offered 
anticipating a proof of convergence of the series. 

40 pages. $1.50. Mic 56-3037 





CERTAIN PROBLEMS RELATED TO PRESSURE 
DETERMINATION ON TWO-DIMENSIONAL 
SUPERSONIC AIRFOILS 


(Publication No. 17,942) 


William Frank Brown, Ph.D. 
Indiana University, 1956 


An approximate formula is found for the pressure along 
a curved profile on which the flow direction wis a mono- 
tonically decreasing function of the arc length o. The as- 
sumptions are made that the profile is placed in a uniform 
stream, that the front shock is attached to the vertex of 
the profile, that behind this shock the flow is isoenogentic, 
i.e., rotational in which the entropy S is constant along 
stream lines but varies from stream line to stream line 
and that viscosity and the thermal conductivity can be ne- 
glected. The flow variables are taken as functions of w 
and S and it is assumed that they are continuous and 
possess continuous first partial derivatives with respect 
to S and w. 

First a determination of the pressure along the profile 
for w > Oisfound, This is done as follows. By use of 
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the w= const, curves joining a point P on the profile and a 
point Q on the shock line, a (1,1) correspondence is ob- 
tained between points on the profile and points on the 
shock. The pressure along the W curve can be considered 
as a function of S alone. By applying the mean value the- 
orem to this function, a formula of the pressure at the 
profile point is found. This value depends on the pressure 
at the corresponding shock point, on the derivative of the 
pressure evaluated at some intermediate point on the w 
curve, and on the value of S at the shock point and the pro- 
file point. By replacing the derivative of the pressure by 
its value at the point behind the shock, we get an approxi- 
mation involving quantities evaluated behind the shock and 
the value of S along the profile. 

From the shock conditions and expressions for the 
value of derivatives behind the shock, it is shown that 
these quantities are functions only of a, the shock angle, 
and the Mach number M of the incident flow. Also without 
recourse to numerical calculations, the exact theoretical 
limit value of each quantity is found. 

By neglecting S in the expression for pressure, we find 
a so-called first approximation which yields the theoreti- 
cally correct value for the pressure at the vertex. In 
taking the derivative of this and evaluating at the vertex of 
the profile, it is proved that this pressure curve does not 
have the theoretically correct value of the slope of the 
actual pressure curve at the point corresponding to the 
vertex of the profile. In a similar way the more general 
pressure determination is shown to give the theoretically 
correct value of the pressure and also of the initial slope. 

Using geometric considerations and an expression for 
the normal derivative of walong a stream line, a form for 
the direction 9 of the w curves is derived. This form is 
evaluated behind the shock, It is also used in deriving an 
expression for the variation of the pressure along the w 
curves. | 

For the rear part of the profile, i.e. WwW < O, a de- 
termination of the pressure is also obtained in an analo- 
gous manner to that used for the front part of the profile. 
Only now the 1~’ 1 correspondence exists between the 
points on the profile and the points on the rear shock. 
This shock is assumed to be attached to the rear vertex of 
the body and the flow behind it is identical to the incident 
flow. By examining the shock conditions for the front 
shock and those for the rear shock, we demonstrate that 
this formula is an extension of the one formulated for the 
front part of the profile. 44 pages. $1.50. Mic 56-3038 


SOME THEOREMS ON 
CONTINUOUS PARAMETER MARKOV CHAINS 


(Publication No. 18,014) 
Rafael Van Severen Chacon, Ph.D. 
Syracuse University, 1956 


We begin by giving a new proof of a theorem of Doob’ 
Theorem 1: Let U be a matrix satisfying the following 
conditions: 


Us; 20 u,;S1 


then the subscripts can be divided into mutually exclusive 





U* =U 


classes F, G,, Ge, «++ such that 
(a) ujj = 0 (if j € F) 


S uy = 2 ujj = 1 (if ie l= J # F) 
jes jes 

(c) there exist non-negative numbers { P,, } such that 
Ujj al at + i Ujj (if ie F j € J) 


We then prove two theorems which hold for both discrete 
parameter as well as continuous parameter Markov 
chains. 

Theorem 2: If P(t) is a Markov stationary transition ma- 





trix and Q = {aij} is such that 

| Q< P(t) * Q 
and also such that for each i and j there exists a se- 
quence {s,,} with the property 


qij=lim pj ,(S) 
noo 
then qij < 45; and qij = jj unless pji(t) = 0. 
Theorem 3: If for k fixed every sequence {s, } >» 
such that 





lim p,;(s,,) = lim sup p;,(t) 
n © t > oO 


has the property that 
= ~ = li Ss t 
dim Prk(8n + t) = lim Pre(Sn - t) = lim sup Pi.j, (t) 
then 


lim p(t) exists. 

t>t00 

These two theorems are applied to prove a known theo- 
rem for discrete parameter Markov chains. 

Theorem 4: If d is the greatest common divisor of all k 





such that p..(k) > 0 then 
lim P,,(nd) exists. 


n?oo 
We also apply Theorem 2 and Theorem 3 to prove the 
following new results for continuous parameter Markov 
chains, the first one of which applies to discrete para- 
meter Markov chains as well. 
Theorem 5: If P(t) = {pi;(t) } is a Markov stationary tran- 





sition matrix function, then 


lim sup Pj; (t) < lim sup Pj; (t) 

t= oo t= 00 

lim sup pi; (t) = lim sup pj; (t) or pj,(t) = 0 
t= co t > © 


Theorem 6: A necessary and sufficient condition that 





lim p; {(t) exist i = 1, 2, eee 9 
t+ co | 


jim Pt) exist. 


Theorem 3 is also used to prove the following new result: 
Theorem 7: If for k fixed and for each i = 1, 2,..., 








either P(t) = 0 or p(t) >O for t>0 
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then ,tim p(t) exists for i= 1, 2,..., and furthermore 
Le 8) 


im Pi4t) = r.~- P(t) or p,(t) = 0 and also 
lim p;,(t) < lim t 
t>0o Pik) < too Pix) 
and also to give a new proof of a theorem of Levy.’ 
Theorem 8: If {p;{t)} is a Markov stationary transition 


matrix function, and if p; {t) is a measurable function for 
i, j=1, 2,..., then 


too 





OMNES °° U9 PU By ced s 


and 


lim Pp; {t) < lim p; {t) 
t00 t0o 


! 
© 


lim p:({t) = _—lim p:(t) or _—iop(t) = 
too ‘J t=00 J } 


Also, we prove a somewhat unrelated result: ? 
Theorem 9: If {p;;(t)} is a Markov stationary transition 
matrix function and if p; jd is a measurable function for 
i.3@ EBs.) SS 


Pp, ;(t) is monotonically increasing for 
0< oS Pe and k = i, 2, eee 9 





then 


t 
Py(t) S$ pjlt) for O<¢t <>? 


We give a proof of another theorem of Lévy.’ 
Theorem 10: If {p;;(t)} is a Markov stationary transition 
matrix such that all its states are stable, then if 





p;;(7) = 0 for i and j fixed and some T >0O, then 
pjj(t) = 0 for OS t< +m ; 


and we also prove a new theorem which is the continuous 
parameter analogue of a discrete parameter result of 
Chung. * 

Theorem 11: Let p be a fixed positive real number. If 


m ;;P) <+o , m ;;(P) < +O 





for a pair of states i and j (distinct or not) in a recur- 
rent class, then the same is true for any pair of states. 
51 pages. $1.50. Mic 56-3039 
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A RELATION BETWEEN HIGH-SCHOOL 
AND COLLEGE MATHEMATICS GRADES 


(Publication No. 18,022) 


Wendell Gilbert Johnson, Ph.D. 
Syracuse University, 1956 


The freshman mathematics curriculum has been criti- 
cally examined in recent years, and there is now a trend 
toward general mathematics courses for the liberal arts 
students. The primary objective of these new courses is 
to present mathematics so that it will make a unique and 
maximum contribution to a liberal education. To what ex- 
tent such.an objective is being fulfilled is a question that 
remains unanswered. This study does not attempt to 
answer such a broad question, but seeks answers to less 
extensive questions which bear directly upon the question 
of course evaluation. 

At Syracuse University, Mathematics 7 is a course 
which was developed for liberal arts students who are 
non-mathematics and non-science majors. The main 
topics covered in Mathematics 7 are logic, logical struc- 
ture of a deductive system, the complex number system, 
and an understanding of the manipulation of elementary 
algebra including the logical steps involved in solving lin- 
ear and quadratic equations. 

This study is concerned with the following questions. 

1, What abilities do the students bring to Mathematics 
7, and what relationships between these abilities and suc- 
cess in Mathematics 7 can be discovered? 

2. What implications do these relationships have with 
respect to the course ? 

3. What avenues for future investigations can be un- 
covered by the answers to the above questions? 

The available records of the students who completed 
Mathematics 7 were studied. The data included high 
school records, college records, scores on college en- 
trance examinations, and scores on critical thinking ex- 
aminations. The statistical data yielded the following re- 
sults. 

1. The students having intermediate algebra in high 
school performed significantly better in Mathematics 7 
than did the students having only one year of algebra. The 
difference in performance is independent of the difference 
in aptitude test scores between the two groups of students. 

2. Mathematics 7 grades correlated higher with Re- 
gents examination grades in intermediate algebra than 
with any other variable used in the study. 

3. The data available indicated that the background in 
intermediate algebra is more important for success in 
Mathematics 7 than is the background in plane geometry. 

4. For the group of students having only one year of 
algebra, the plane geometry course contributes signifi- 
cantly to success in Mathematics 7. 

9. The statistical results give no evidence that the 
students’ ability in the basic skills in algebra is developed 
by Mathematics 7. 

6. The students’ ability in critical thinking, as 
measured herein, is developed by Mathematics 7. The 
gain in ability in critical thinking is significant at the 1% 
level. Furthermore, this gain is independent of the 
mathematical background of the students. 

7. The students not having intermediate algebra in 
high school do poorly in Mathematics 7 for reasons other 
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than a lack of ability in critical thinking. Approximately 
48% of this group of students received a D or F in Mathe- 
matics 7. 

8. The students who took Mathematics 7 prior to or 
concurrently with the freshman philosophy course (a large 
portion of this course is devoted to the study of logic and 
deductive reasoning) performed significantly better in the 
philosophy course than did students not having Mathe- 
matics 7. 

9. The statistical results are consistent with the con- 
jecture that the methods of testing in Mathematics 7 do not 
reflect the objectives of the course. 

10. The statistical results indicate that intermediate 
algebra should be a prerequisite for Mathematics 7. 
100 pages. $1.50. Mic 56-3040 


APPROXIMATIONS OF FUNCTIONS 
OF SEVERAL COMPLEX VARIABLES 


(Publication No. 18,158) 


Charles Lewis Keller, Jr., Ph.D. 
University of Tlinois, 1956 


Let R be a bounded closed subset which need not be con- 
nected but which is the Cartesian product of its projections 
R; on the z j-planes or which consists of a subset of the 
components of such a Cartesian product. A set R of this 
nature is called a P-set. If, moreover, the boundary of 
the projections of each component of R consists of at 
most a finite number of non-intersecting closed contours 
then R is called a closed, regular P-set. The following 
theorems, among others, are proved: If f{(z,, ..., 2},) is 
analytic on a closed P-set K, then there is a closed, regu- 
lar P-set R, such that K C R and a function F(z,, ..., Z,) 
analytic on R which coincides with f(z,, ..., Z,) on K. 

Let the function f(z, , ..., Z},) be analytic on a bounded 
closed P-set K. For any given e >0, however small, 
there exists a rational function G4{(z,, ... , Z;,) such that 


f(z,, eee ys Zi) re G*(z,, eee 39 Zz) | <~ € on K, 


In particular, if the boundary of the projection of each 
component of K consists of a single closed contour, then 
G*(z,, «++ , Z,) can be chosen a polynomial in the varia- 
bles Z,, «205 Z 

The methods used in the proofs of these theorems are 
adaptations of those of J. L. Walsh, Interpolation and Ap- 
proximation by Rational Functions in the Complex Do- 
main, for the case of a single complex variable. The sec- 
ond part of the conclusion of the last theorem is then 
generalized by relaxing the requirements on the given set 
K. It is noted that this more general approximation theo- 
rem depends upon the possibility of embedding the given 
set K in the interior of a closed, regular P-set R. Itis 
further noted that the essential property of the containing 
set R is that it be a set on which an arbitrary function 
analytic on R may be approximated. 

On the basis of these observations an A-set (AP-set) 
is defined as any set S on which an arbitrary function ana- 
lytic on S may be uniformly approximated by a rational 
(polynomial) function. Some properties of A- and AP-sets 
are demonstrated, including a condition under which the 
union of AP-sets is itself an AP-set. 






































This paper is concluded with several theorems on 
stronger-than-uniform approximation on certain non- 
closed sets and certain rate-of-growth theorems of 
Poincare and Sinclair, (Proc. Amer. Math. Soc. 3 (1952) 
pp. 416-424) which are extended to functions of several 
complex variables. 52 pages. $1.50. Mic 56-3041 


TOPICS IN DISTRIBUTION-FREE STATISTICS 
(Publication No. 17,132) 


Orval M Klose, Ph.D. 
University of Washington, 1956 


The three chapters of this dissertation are devoted re- 
spectively to each of three topics in the field of 
distribution-free statistics (i. e., those statistics whose 
probability distribution functions do not depend on the dis- 
tribution functions of the underlying random variables). 

In the discussion of all three problems extensive use 
is made of the “relative distribution function,” a device 
for standardizing the comparison of two probability dis- 
tribution functions. 

In Chapter 1 certain upper and lower bounds are ob- 
tained for the variance of the Mann-Whitney U-statistic 
which is defined as follows: if a sample X,, X,..., Xm 
of m independent observations of a random variable X 
and a sample Yi, Y2,..., Y,, of n independent observa- 
tions of a random variable Y are taken, then U’is the 
number of pairs (X;,Y;) in which Y; < Xj. 

First, for the general case of any two random varia- 
bles, a lower bound and a least upper bound previously 
obtained for o*(U) by van Dantzig are obtained by inde- 
pendent methods. By means of these methods and a fur- 
ther new method which is then introduced, a lower bound 
and a least upper bound are established for o”(U) for the 
case of two stochastically comparable random variables. 
(The random variables X and Y are said to be stochasti- 
cally er. if er 


pr[XSs] = 
or pr(x&s] & 


> pr[vSs} for- 0 so 


= pr[ySs} for - S gw -) 


The latter method is also applicable for obtaining the van 
Dantzig least upper bound for o *(U) in the general case. 
Chapter 2 is concerned with the quantity 


= faxard (x = =2™ ox,) 


as af estimate of p, = pr[Y < X] =. 1 G(x)dF,,(x) where 
G(y) is the known cumulative probability distribution func- 
tion for the random variable Y, Fy,(x) is unknown 
c. p. d. f. for the random variable X and Fy, (x) is the 
empirical c. p. d. f. for X obtained from a sample of m 
independent observations of X. Assuming a fixed G, an 
infinite sequence of F,,,’s and a corresponding infinite se- 
quence of p,,,’s subject to a certain condition, a theorem 
is proved concerning a necessary and sufficient condition 
that mp, may have an asymptotic distribution of the 
Poisson type as moo. The criterion of this theorem 
is applied to certain simple sequences of distribution 
functions, 

In Chapter 3 certain new information is obtained on the 
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distribution function, the moments and the power function 
for the Kolmogorov statistics 


D, = sup | F(x)-F 4 (x) , Di = sup/ F(x)-F4 (x) | 


and ‘Deez sup| F 4 (x)- F(x) ] 

bay ge F is the c. p. d. f. of the random variable X and 
FA (x) is the empirical c. p. d. f. for X obtained from a 
sample of n independent observations of X. 

A new technique is developed for determining the exact 
distribution function pr[D, =e] for small values of the 
sample-size n and is applied to obtain pr|[D =< explicitly 
for all ¢, pr[D n=el explicitly for any n and i/2 = =.21 
and certain other information on pr[D ne] for general n. 
A conjecture of Wald and Wolfowitz having to do with the 
case for general values of n is partially verified. 

The method used in determining the exact distribution 
function of D, is adapted to the explicit computation of the 
power function for D,; also an inequality involving the 
power for the two-sided test and that for each of the one- 
sided tests is shown. 

Using previously known asymptotic distributions for 
VnDy and VnDt , the moments of all orders for these dis- 
tributions are computed in relatively simple form and the 
moments of all orders of Df for finite sample sizes are 
computed in the form of double summations involving beta 
functions. 114 pages. $1.50. Mic 56-3042 


SUMMABILITY METHODS IN VALUATION FIELDS 
(Publication No. 15,954) 


Joseph Buffington Roberts, Ph.D. 
University of Minnesota, 1955 


The thesis deals with the extension of the notions of 
summability methods of infinite series and sequences to 
fields which are complete with respect to a non- 
Archimedean valuation. Only linear transformations rep- 
resented by infinite matrices are considered. 





The work is divided into five chapters the first of 
which is introductory. The second chapter takes up the 
study of the summability methods by considering the as- 
sociated infinite matrices. These are the analogues of the 
Kojima and Toeplitz matrices of the classical case and 
the corresponding series to series and series to sequence 
matrices. 

Necessary and sufficient conditions on the entries of a 
given infinite matrix in order that it preserve convergence 
are given. In addition such topics as translativity of a 
summability method, consistency of two summability 
methods, etc., are discussed. Most of the results of this 
chapter have direct analogues in the fields of real or com- 
plex numbers. 

In Chapter 3 we discuss the question of analytic con- 
tinuation in our fields. It is known that the ordinary 
process of analytic continuation fails in fields with a non- 
Archimedean valuation. In this chapter a systematic 
method is given which enables one to continue analytically 
power series of a certain class. If 


Ax) = = c;(x-a)} 
1=0 
and there exists an analytic function 
f(x) = 2 b;(x-a)* 
1S 


convergent and not equal to 0 at 8 such that ¢(x)f(x) is 
entire then we prove that there exist matrix methods 
which will continue ¢(x) to a power series about £. 

In Chapter 4 the discussion centers about the direct 
summing of power series and continues some of the work 
of Chapter 3. In the course of this chapter a new number 
theoretic function is introduced and some of its properties 
deduced. This new function is used for the construction of 
special summability methods. 

In Chapter 5 a brief discussion of Banach spaces over 
non- Archimedean fields including a proof of the analogue 
of the Banach-Steinhaus theorem is given. This theorem 
is then applied for purposes of simplifying some of the 
proofs given in Chapter 2. 

120 pages. $1.50. Mic 56-3043 
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MASS CYCLES IN EARLY GRADUALS: A STUDY OF 
THE ORDINARY OF THE MASS CYCLES FOUND IN 
MEDIEVAL AND RENAISSANCE GRADUALS 
IN LIBRARIES IN THE UNITED STATES 


(Publication No. 17 1638) 


Martin Joseph Burne!’P Sh. D. 
New York University, 1956 


The modern Roman Gradual contains eighteen Ordinary 
of the Mass cycles in addition to the Requiem Mass cycle. 
In an endeavor to discover relationships between Ordinary 
of the Mass cycles found in older Graduals and Ordinary 
(of the Mass) cycles found in the modern Roman Gradual, 
the investigator examined available medieval and Renais- 
sance chant books found in libraries in the United States. 





Because certain chant books, other than Graduals, were 


found to contain one or another Ordinary cycle, the in- 


vestigation was not limited exclusively to Graduals, though 
the latter were by far the largest category of chant books 
examined. Fifty-three sources, mostly manuscripts, dat- 
ing from the thirteenth to the eighteenth century, served 
as the basis for the study. 

The method followed throughout was largely one of 
comparison. Each source examined was compared with 
the current Solesmes edition of the Roman Gradual. Simi- 
larities and differences, particularly with respect to Ordi- 
nary chants and cycles, were noted. Each Ordinary chant 
was considered separately: Kyrie, Gloria, Sanctus, Agnus 
Dei, Credo. (Because it is often found separated from 
Ordinary cycles in both medieval and modern Graduals, 
the Credo was treated after the other members of the 
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Ordinary cycle). The cycles themselves were then taken 
up in an effort to establish connections between cycles of 
modern and earlier Graduals. A series of charts, incor- 
porated in the study, was devised to indicate the investi- 
gator’s findings on the occurrence of a given chant or cycle 
in a particular century. 

Some chants were discovered to have almost identical 
rubrication whenever and wherever they occurred. Kyrie 
IX (the numbering system of chants throughout the study 
is that of the modern Gradual), for example, designated for 
Feasts of the Blessed Virgin Mary in the Solesmes Grad- 
ual, is found similarly rubricated in the twenty-one 
sources of the study in which this particular chant occurs. 
Kyrie XI enjoys almost equal uniformity in its employ: 
medieval and Renaissance Graduals, like the modern 
Gradual, suggest its use for Sunday. On the other hand, 
one finds chants in the Ordinary cycles of the modern 
Gradual that are not found anywhere in the earlier books. 
The reverse is also true: one comes across Ordinary 
chants there that have evidently fallen into desuetude. 

Apart from the Requiem cycle (which enjoys twelve 
appearances in the sources), only six Ordinary cycles 
found in the Solesmes Gradual were discoverable in the 
sources examined. Mass cycle IV appeared in nineteen 
sources, Mass XI in six. Cycles I, XV, XVII, and XVII 
were found in less than half a dozen sources. A number of 
cycles no longer found in modern Graduals were discovered 
in several early Graduals and were accordingly reported 
in the study. 

The investigator concluded that no single reason can be 
set down to explain the grouping of certain chants to form 
a cycle. While modality seems to have had some influ- 
ence in grouping, for example, the Gloria, Sanctus, and 
Agnus Dei of Mass I, one cannot assert that modality is the 
final determining factor in most cases. It appeared, at 
times, that two or more chants, set down together in a 
given Gradual, eventually came to be regarded as part of a 
cycle. The present arrangement of chants within a cycle 
seems to stem from a tradition that arose gradually, 
rather than from a specific single cause such as modality. 

Finally, the investigator noted that the examination of a 
greater number of manuscripts, preferably from a particu- 
lar area, could well shed light on the entire problem of 
cycle development. 237 pages. $3.10. Mic 56-3044 


OVERTURE (1955) AND WIND QUINTET IN A (1956) 
(Publication No. 18,544) 


David Elliott Kennedy, Ph.D. 
State University of Iowa, 1956 


Chairman: Associate Professor Philip Bezanson 


This dissertation is in two parts, Overture (1955) and 
Wind Quintet in A (1956), The overture is in sonata form. 
The brief introduction is followed by the exposition with 
the first theme beginning at measure 13, 2nd theme at 
measure 61, codetta at measure 86, and development at 
measure 99. Although a new theme is introduced at meas- 
ure 125, its assymmetric construction is intended to re- 
mind the listener of the lst theme of the exposition. A 
retransition begins around measure 160, followed by the 





recapitulation at measure 176 and the brief coda at meas- 
ure 225, The principal tonality of the piece is A. 

The quintet is in three movements, Grave: Allegro; 
Andante quasi lento; and Allegro scherzando. The first 
movement, in sonata form, begins with a slow, chorale- 
like introduction. An accelerando beginning at measure 11 
reaches the tempo of the allegro with the appearance of 
the lst theme at measure 14, The second theme appears 
at measure 51, a short development at measure 94, the 
recapitulation at measure 127, and the coda at measure 
157. 

The slow movement is intended to provide quiet relief 
and contrast to the lst movement and finale. It is in two 
parts. The short introduction, first part and coda are re- 
lated thematically to the rest of the piece, but the second 
part, beginning at measure 35, is intended as a free epi- 
sode. Tonally the slow movement bears a subdominant 
relationship to the surrounding movements. 

The finale is a rondo with appearances of the rondo 
theme beginning at measures 9, 67, and 148, with episodes 
at 37 and 95. The last appearance of the rondo theme 
dissolves gradually into the first stage of the coda around 
measure 160. The second and final stage of the coda is 
marked by the short presto section at measure 172. 

Certain stylistic generalizations can be made regard- 
ing both pieces. In both the overture and the quintet ex- 
tensive use has been made of the motto technic and the 
principle of thematic metamorphosis. In both pieces many 
of the dissonant effects have been obtained through the use, 
both in vertical and linear fashion, of the major-minor 
triad. As for harmonic style, although both the vertical 
and horizontal aspects have been under consideration con- 
stantly throughout the composition of both pieces, the for- 
mer has received relatively more emphasis at the strong 
cadential points. 

Both pieces are intended as serious, abstract music. 
Neither contains any extra-musical reference. 

116 pages. $1.50. Mic 56-3045 

















A STUDY OF FIFTEEN SELECTED COMMUNITY 
ORCHESTRAS IN THE UNITED STATES 


(Publication No. 18,546) 


L. Rhodes Lewis, Ph.D. 
State University of Iowa, 1956 


Chairman: Associate Professor Neal E. Glenn 


This study is concerned with the organization and sup- 
port of fifteen selected community symphony orchestras 
located in populations of 25,000, or less, in the United 
States. The writer believes orchestras in populations of 
25,000, or less, exist in situations greatly different from 
orchestras located in populations above 25,000. There 
would appear to be fewer sources of support and personnel 
in communities of this size, yet the groups should realize 
a more intimate relationship with the community. Serv- 
ices are primarily voluntary in the majority of situations 
in this group. The survey is also limited to those orches- 
tras having expenditures not exceeding $20,000.00 in one 
concert season, The data used primarily concerns the 
1954-55 concert season. 
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Few studies have been made which directly relate to 
the organization of support of community symphony orches- 
tras. Several treatises have been written concerning the 
orchestra itself, Helen M. Thompson has written a book, 
“The Community Symphony Orchestra, How to Organize 
and Develop It.” Samuel S. Fain has written an historical 
treatise entitled, “The Community Symphony Orchestra in 
the United States, 1750 to 1940.” Samuel W. Peak has 
written a dissertation which he calls, “Community Sym- 
phony Orchestras ~ Their Organization, Operation and 
Maintenance.” Blaine D. Coolbaugh entitled his master’s 
thesis, “A Study of Civic Orchestras in Communities of 
Not Over 25,000 Population.” These studies were limited 
in one respect or another. Some used the questionnaire 
method of collecting data. These questionnaires were an- 
swered by various Officers of the local organizations and 
most of the authors stated the limitations in their treatises. 

The fifteen communities were selected in collaboration 
with the American Symphony Orchestra League and were 
visited personally by the writer. The expenses of these 
visitations were paid through a grant to the American 
Symphony Orchestra League from the Rockefeller Founda- 
tion of New York City. The fifteen communities visited 
were: Waverly, Iowa; Sarasota, Florida; Golden, Colo- 
rado; Bluefield, West Virginia; La Grande, Oregon; Ft. 
Collins, Colorado; Mitchell, South Dakota; Florence, 
South Carolina; Fergus Falls, Minnesota; Cape Girardeau, 
Missouri; Greeley, Colorado; Maplewood, Missouri; But- 
ler, Pennsylvania; New Concord, Ohio; Waukesha, Wis- 
consin. 

Many persons directly or indirectly connected with the 
local orchestra were interviewed. A number of citizens 
of each community having no connection with the orchestra 
were interviewed. Some community statistics were gath- 
ered from the 1950 United States Bureau of Census Report, 
while others were collected in the community. 

Data included: populations; geographic locations; 
community organizations; community services; orchestra 
organization; conductors; orchestra finances; rehearsals; 
concerts; publicity and promotion; orchestra associations; 
boards of directors; women’s groups; other supporting 
groups; physical facilities; junior symphonies and public 
school music. 

The results of the survey indicate that the problems 
facing these fifteen orchestras were generally: lack of 
adequate records; lack of knowledge of the purposes of 
supporting groups; loose organization of supporting 
groups; too little attention to the choice of leadership and 
too infrequent analysis of the values of the various aspects 
of operation, both within the orchestra and the supporting 
groups. 

A standard budget form needs to be established for all 
community orchestras. A continuing analysis should be 
made of local budgets to maintain steady progress toward 
the stated objectives. 158 pages. $2.10. Mic 56-3046 





CHILDREN’S EXPRESSED MUSICAL 


PREFERENCES AT SELECTED GRADE LEVELS 


(Publication No. 18,037) 


Vincent Robert Rogers, Ed.D. 
Syracuse University, 1956 


Purpose 


This study was designed in order to find the answers to 
two basic questions: 


1, 


2. 


What are the musical preferences of children at 
selected grade levels? 

What factors are related to these preferences, and 
what is the extent of these relationships ? 


Method 


In order to test the musical preferences of children, a 
fifty-seven item paired-comparisons test was constructed. 
Items on the test consist of two excerpts of forty-five sec- 
onds each from various recordings. The child listens to 
the two excerpts, and decides which of the two he likes 
better. He then listens to two more, etc., until every mus- 
ical selection on the test has been paired with every other. 
All of the items, with the directions, are on tape, and may 
be used with any standard tape recorder. 

The music used in this test was categorized as follows: 


1, 
2. 
3. 
4, 


Seriously classical music 
Popular classical music 
Dinner music 

Popular music 


The individual selections in each category were chosen 
with the help of staff members of the School of Music Fac- 
ulty, Syracuse University. 

The test was administered to 635 fourth, seventh, ninth, 
and twelfth grade students from six different school sys- 


tems. 


Approximately twenty-five to thirty children were 


randomly selected at each grade level. The test was typi- 
cally administered in three sessions of about one and one- 
half hours each, 


Be 


Results 


There are statistically significant differences con- 
cerning the preferences of fourth, seventh, ninth 

and twelfth grade children for the popular music 
played on this test. The popular music was chosen 
to a greater and greater degree with increased age 
and, conversely, the classical music was chosen 
less and less. 

There were statistically significant differences be- 
tween the preferences of children of upper and lower 
socio-economic class status. The upper class 
group preferred, at all grade levels except grade 
nine, classical music to a greater degree than did 
the lower class group. 

There were statistically significant differences be- 
tween the preferences of boys and girls. The sev- 
enth and ninth grade girls preferred the popular | 
music to a much greater degree than did the boys of 
the same grade level. At the twelfth grade level 
there were no statistically significant differences 
between the preferences of girls and boys. 
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— 


Conclusions 


1. There is an overwhelming and increasing prefer- 
ence for popular music at all grade levels, and with 
all groups regardless of type of school, sex or socio- 
economic status. 


2; With increased age, children exhibit a tendency to 
conform more and more to a single pattern of musi- 
cal preferences. 


3. Physical maturity is a factor, though indirectly, in 
determining one’s musical preferences. The earlier 
sexual maturation of girls apparently influences 
their musical preferences simply because the 





popular music (which the seventh and ninth grade 
girls prefer to a much greater degree than do the 
boys) heard by these girls has taken on a new social 
meaning. 


4, While socio-economic status is not a strong enough 
factor to break the basic pattern of preferences 
displayed by all children on this test; i.e., an in- 
creasing preference for popular music with increas- 
ing age, it is apparently strong enough to cause a 
difference in preferences, as evidenced by the con- 
sistently larger number of choices made in favor of 
classical music by the upper class group. 

159 pages. $2.10. Mic 56-3047 
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THE EARLY RECEPTION OF BERKELEY’S 
IMMATERIALISM: 1710-1733 


(Publication No. 18,521) 


Harry McFarland Bracken, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Richard H,. Popkin 


This dissertation is concerned with the reception ac- 
corded Berkeley’s immaterialism between 1710 and 1733, 
that is to say, with published reactions to the philosophy 
expressed in the Principles of Human Knowledge (1710) and 
the Three Dialogues between Hylas and Philonous (1713). 
It attempts first to show that, contrary to the generally 
accepted view, Berkeley did arouse considerable comment 
and criticism in the two supposedly “doldrum decades” 
between the publication of his two major philosophical 
works and the criticism he received in 1733 at the hands 
of Andrew Baxter, traditionally considered to be the au- 
thor of the first extended discussion in English of the phi- 
losophy of the Principles. Secondly, it attempts to show 
that some of the comment was of genuine significance in 
that it contributed to Berkeley’s subsequent reputation as 
a fool, a Pyrrhonist, an Egomist, and an idealist. 











The first two chapters survey all the material I have 
been able to uncover, and they explore in particular the 
role of the Jesuits and the impact of their three-pronged 
attack on Berkeley during the ’teens. Some attention is 
given the possible influence of this attack on Hume, Reid 
and Kant by way of appraising its significance. The third, 
fourth and fifth chapters take up in detail certain specific 
discussions that appeared during the time scope of this 
dissertation. One chapter is devoted exclusively to the 
excellent review of the Three Dialogues that appeared in 
the Journal Literaire in 1713, another to a hitherto unno- 
ticed discussion of Berkeley’s Principles in Ephraim 
Chambers’ Cyclopaedia (1728), and the final chapter takes 
up the criticism contained in Andrew Baxter’s Enquiry 
into the Nature of the Human Soul (1733). 
~The Appendix contains material relating to Berkeley 
from (a) the Journal des Scavans (1711). (b) the Journal 
Literaire (1713), (c) the Memoires de Trevoux (May 1713), 
(d) the Memoires de Trevoux (December 1713), (e) Sur 
l’Atheisme des Immaterialistes, a section of Tournemine’s 
Reflexions sur l1’Atheisme, appended to Fénelon’s Oeuvres 
Philosophiques (1718), (f) selections from articles “Ab- 
straction,” “Body,” “External,” “Matter,” in Ephraim 
Chambers’ Cyclopaedia (1728). 

204 pages. $2.65. Mic 56-3048 
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THE MAGNETIC RESONANCE SPECTRUM OF 
DILUTE IRON AMMONIUM ALUM AS A 
FUNCTION OF TEMPERATURE 


(Publication No. 18,457) 


Henry S. Belson, Ph.D. 
Rutgers University, 1956 


The spin resonance absorption spectra of various mag-_ 
netic dilutions of single crystal iron ammonium alums has 
been measured at various temperatures from liquid nitro- 
gen temperatures to room temperature. A search was also 
made for magnetic resonance absorption in germanium. 
Equipment to maintain and measure temperature in this 
region has been devised; the x-band resonant sample cav- 
ity is constructed of silver coated pyrex glass, with a sur- 
rounding heat exchange space, and resistance heater, with 
a resistance thermometer inside the cavity. Overall pre- 
cision of the apparatus was + 1°K. 

The spectrum of dilute iron ammonium alum changes 
with temperature. Two transition temperature regions 
exist. The room temperature spectrum changes gradually 
with decreasing temperature, still being identifiable with 
the triple peaked room temperature curve. At about 140°K, 
the first transition region, it becomes essentially single 
peaked, and as one lowers temperature to about 85°K, the 
second transition region, a multiple peaked spectrum ap- 
pears which persists to nitrogen temperatures. 

No spin resonance absorption was noted in various 
samples of phosphorus or arsenic doped powdered n-type 
germanium suspended in paraffin, at room or liquid he- 
lium temperatures. 63 pages. $1.50. Mic 56-3049 


THE ORIGIN OF GALACTIC AND 
EXTRA-GALACTIC RADIO NOISE 


(Publication No. 17,851) 


William Clarence Erickson, Ph.D. 
University of Minnesota, 1956 


Major Adviser: W. B. Cheston 


The observational data pertaining to the physical char- 
acteristics of discrete galactic and extra-galactic radio 
noise is summarized. This leads to a model for a dis- 
crete galactic source region which possesses the following 
characteristics. The linear dimensions of the region are 
of the order of magnitude of a light year. In this region 
there exists about one hundred or more individual clouds 
of gas. These coulds move with random velocities of 300 
to 300 km/sec with respect to each other. This gas is 
mainly hydrogen, and it has a density of roughly 10~” 





gm/cm*. Due to collisional excitation, the clouds exhibit 
an emission spectrum. From an analysis of this spectrum, 
one concludes that the temperature of the gas is about 
10,000° K. The ionization of the hydrogen is nearly com- 
plete. The radio noise intensity emitted by discrete 
sources is found to be proportional to2 °** , where? is 
the frequency. Extra-galactic source regions possess 
quite similar physical conditions, and the similarities and 
outstanding differences between these two types of radio 
sources are discussed. 

The first mechanism of radio emission to be considered 
is the free-free mechanism. In this mechanism, free elec- 
trons emit electromagnetic energy as they are accelerated 
in encounters with the electrostatic fields of protons. The 
emission by means of this mechanism is found to be inada- 
quate. 

The second mechanism to be considered is radiation 
from charges accelerated by means of plasma oscillations 
which could conceivably be generated in the collision of 
gas clouds, and driven by the translational kinetic energy 
of the gas. The existence of such oscillations is found to 
be rather doubtful, but no firm conclusions are reached. 

The synchrotron mechanism is examined next. If this 
mechanism is to be operative, it must be assumed that a 
moderately intense flux of high energy electrons and fairly 
strong magnetic fields exist in the source region. The 
electrons spiral around the magnetic lines of force, and 
due to their centripetal acceleration, they radiate electro- 
magnetic energy. The postulate of a monoenergetic elec- 
tron flux is found to be untenable. However, if a distribu- 
tion of electron energies is assumed, it appears possible 
that the observed radiation could be generated by means of 
this mechanism. The electron energy spectrum and the 
densities of the various forms of energy required by this 
mechanism are calculated. A mechanism which might 
cause the acceleration of the high energy electrons is yet 
to be proposed. ) 

The last mechanism which is considered is the rotating 
dipole mechanism. The assumptions required by this 
mechanism are that fairly large numbers of interstellar 
grains exist in the source regions, and that at least a frac- 
tion of these grains are either electrically or magnetically 
polarized. It is shown that through interactions with the 
high velocity gas clouds, these grains could be excited to 
such high rotational states that their classical radiation 
as spinning dipoles could generate the observed radio fre- 
quency emission. 

The predictions made by each of these mechanisms 
about the polarization of the radio and optical frequency 
radiation, and about cosmic radiation are explored in de- 
tail. The possibility of verifying these predictions obser- 
vationally is discussed. 97 pages. $1.50. Mic 56-3050 
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STATISTICAL MECHANICS OF 
NONEQUILIBRIUM PROCESSES 


(Publication No. 18,029) 


Joel Louis Lebowitz, Ph.D. 
Syracuse University, 1956 


In this paper we continue the investigation of a model 
for the description of irreversible processes which was 
proposed by Bergmann and Lebowitz in an earlier publica- 
tion. This model permits the construction of Gibbs-type 
ensembles for open systems not in equilibrium. The inter- 
nal dynamics of the system that is engaged in a nonequili- 
brium process is assumed to be described fully by its 
Hamiltonian. Its interaction with its surroundings, i.e. the 
driving reservoirs, is described in terms of impulsive 
interactions (collisions). The reservoirs themselves pos- 
sess definite temperatures, are inexhaustible, and are free 
of internal gradients (i.e. they are temperature baths). 

The ensemble obeys an integro-differential equation in I. 
space, containing both the terms of the Liouville equation 
and a stochastic integral term that describes the collisions 
with the reservoirs. 

It is shown in this paper that when there exists a sta- 
tionary ensemble (a time-dependent solution of the basic 
integro-differential equation), then any initial distribution 
will approach this stationary distribution monotonically in 
the course of time. In the stationary state, the ensemble 
need not be in thermodynamic equilibrium. It remains in 
this state only because its surroundings maintain tempera- 
ture gradients inside the thermodynamic system. However 
if these surroundings are all at one temperature, i.e. if the 
system is in contact with only one reservoir, then we ex- 
pect that the stationary state will be that of equilibrium 
(i.e. the ensemble will be canonical). This requirement 
gives rise to certain conditions that have to be satisfied by 
the stochastic integral term describing the effect of colli- 
sions with the reservoir. A detailed investigation of our 
micro-model shows that these conditions are indeed satis- 
fied if we assume that the reservoir components are them- 
selves in a canonical distribution prior to collision. An- 
other consequence of this assumption about the nature of 
the reservoir is that in the presence of several reservoirs, 
at slightly different temperatures the Onsager reciprocal 
relations are satisfied by the stationary distribution. 

29 pages. $1.50. Mic 56-3051 


DIFFUSION OF IRON, COBALT, AND NICKEL 
IN SINGLE CRYSTALS OF PURE COPPER 


(Publication No. 18,171) 


Cleon Alvin Mackliet, Ph.D. 
University of Illinois, 1956 


The rates of diffusion of radioactive tracers of Fe, Co, 
and Ni in single crystals of pure copper have been meas- 
ured as a function of temperature from about 700°C to 
1075°C. An exploratory measurement for a manganese 
tracer in cOpper was made at one temperature. All speci- 
mens were analysed by means of the accurate lathe- 
sectioning slice-counting technique. The results are as 
follows: 
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Dies cy = 1.4:exp(-51,800/RT) cm*/sec; 
Doos>Cu = 1.93-exp(-54,100/RT) cm*/sec; 
DNi+Cu = 2.7:exp(-56,500/RT) cm*/sec; 


Doin >Cu= 1.49°:10°° cm*/sec at 1069°C. 


Qualitatively, these data may be described as follows: 

1) Co and Ni diffuse roughtly 1/2 and 1/4 as fast, respec- 
tively, in Cu as does a copper tracer; 2) Fe diffuses about 
25% faster than a copper tracer at the highest temperature 
and about 25% slower at the lowest temperature investi- 
gated. 

The data were used to test several current theories. 
Zener’s expression relating D. and Q was found to agree 
well with the present data. Lazarus’ screening theory 
would imply that Mn gives up electrons when dissolved in 
the copper lattice, while Fe, Co, and Ni would take up pro- 
gressively more electrons from the lattice. No decisive 
test of the theory was possible because of a lack of infor- 
mation concerning the valences exhibited by the transition 
metals when dissolved in a monovalent noble-metal lattice. 

Of the numerous proposed correlations of diffusion 
data, the most promising seems at present to concern the 
fact that, at least for the present data, solute diffusion is 
faster than self-diffusion if the solute material expands 
the matrix and slower if it contracts it. 

83 pages. $1.50, Mic 56-3052 


A LONG-WAVELENGTH X-RAY MICROSCOPE 
(Publication No. 17,728) 


James Francis McGee, Ph.D. 
Stanford University, 1956 


Aluminum characteristic and continuous radiation was 
used to increase the field of view, reduce image aberra- 
tions, and provide contrast when examining biological sec- 
tions of normal thicknesses. An approximate theoretical 
analysis and detailed ray tracings indicated the optimum 
position of an aperture stop. It was found that the obliquity 
aberration could not be fully corrected with a narrow 
aperture stop. Curvature of field and other aberrations 
are simultaneously introduced when the obliquity is re- 
duced. The aluminum radiation was produced in a con- 
tinuously pumped tube which has an electrostatic focusing 
system designed to form a focal spot of a size consistent 
with the microscope’s field of view. Radiation losses 
were reduced by the use of a plastic x-ray tube window and 
by filling the optical path with helium at atmospheric pres- 
sure. The microscope incorporates two uncoated silica 
mirrors of 8.5-m radius and an adjustable aperture stop. 
X-ray micrographs of a silver grid (1500 bars per linear 
inch) show a useful field of approximately 125 microns for 
a resolution of better than 0.5 micron. Micrographs of 
biological sections 7 microns thick showed good contrast. 

118 pages. $1.50. Mic 56-3053 
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EFFECTS OF A RING CURRENT 
ON COSMIC RADIATION 


(Publication No. 18,555) 


Ernest C, Ray, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor James A. Van Allen 


A theoretical investigation of two different geomagnetic 
effects of an equatorial ring current on cosmic radiation 
has been carried out. The first effect is the latitude de- 
pendence of the vertical intensity. This was studied in the 
Stérmer approximation. The second effect is the solar 
flare associated increase in intensity. The location of the 
0900 impact zone of solar produced particles was found 
for three different ring currents. In doing this, 55 trajec- 
tories calculated on an automatic computer were used. 

It is shown that a ring current of the size suggested by 
Schmidt should lead to observable effects on the latitude 
variation. In particular, if a ring current of radius equal 
to 7.5 earth radii and current strength sufficient to pro- 
duce a field of 1007 at the equator exists, then the knee 
in the latitude variation is a feature of the rigidity cut-off 
curve rather than of the primary spectrum. The primary 
spectrum obtained with the use of geomagnetic theory 
which includes a ring current is satisfactorily fitted with 
the function J = 0.29E~ ® (cm*sec.sterad.)~*, where E is 
the total energy of the primary particle. Certain features 
of time variations which one might expect to be explained 
by the theory are not so explained. 

In the case of the impact zones, a reasonable ring cur- 
rent leads to effects which can be measured only with con- 
siderable difficulty. All trajectories were calculated for 
vertical incidence and particle rigidities of 2 Bv., 6 Bv., 
and 10 Bv. Reasonable ring currents shift the longitude of 
impact by as much as half an hour. Data so far published 
are not accurate enough to test the theory. 

32 pages. $1.50. Mic 56-3054 


IONIC PROCESSES IN SODIUM CHLORIDE 
(Publication No. 18,205) 
John Oliver Thomson, Ph.D. 
University of Illinois, 1956 


Na** tracer diffusion measurements and conductivity 


measurements have been made on single crystals of NaCl . 


containing small additions of CaCl, (6 and 20 X 10™* mole 
fraction). The measurements were made in the tempera- 
ture range from 240°C. to 590°C. The self-diffusion coef- 
ficient of the sodium ion was obtained from the tracer dif- 
fusion coefficient by application of the Bardeen-Herring 
correlation factor.» The ratio o/D of the conductivity to 
the self-diffusion coefficient satisfies the Einstein-Nernst 
relation much better than the data obtained from NaCl- 
CdCl, crystals.” However the data does. not behave in the 
manner predicted by association theory.* Therefore no 
estimate can be made of the binding energy of the calcium 
ion -positive ion vacancy complex. Dielectric loss meas- 
urements near 100°C. were also made. They showed the 
Debye peak which is attributed to the orientation of the 





complexes. These measurements support the findings of 
Haven‘ which suggest that there is aggregation of defects 
at lower temperatures in forms more complicated than the 
complexes. Possible mechanisms (none wholly satisfac - 
tory) to account for the anomalous behavior in NaCl-CaCl, 
crystals are discussed, 


1, J. Bardeen and C. Herring, Imperfections in Nearly 
Perfect Crystals (John Wiley and Sons, Inc., New York, 
1952) 

2. J. F. Aschner, thesis, University of Illinois, (1954) 

3. A. B. Lidiard, Phys. Rev. 94,29 (1954) 

4. Y. Haven, Bristol University ... Defects in Crys- 
talline Solids (London, The Physical Society, 1955) 
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PARAMAGNETIC RESONANCE SATURATION 
EFFECTS IN THE ONE CENTIMETER REGION 
LOW TEMPERATURE STUDIES ON CESIUM 
CHROMIUM ALUM 


(Publication No. 18,487) 


William Latimer Trousdale, Ph.D. 
Rutgers University, 1956 


An apparatus for measuring the spin-lattice relaxation 
time of paramganetic salts by the method of saturation in 
fields of between 7000 and 9000 gauss and at liquid-helium 
temperatures was developed. For the magnetic resonance 
condition to be satisfied, fields of this order require fre- 
quencies of the order of 24,000 megacycles, which is in the 
one centimeter microwave region. To obtain sufficient 
power to saturate the magnetic resonance with the avail- 
able one centimeter klystrons, it was necessary to use 
small samples and to place them in a high Q resonant cav- 
ity. The spin-lattice relaxation time, T, of dilute cesium 
chromium alum, I CsCr(SO, ),.12H,O] was measured be- 
tween 4,2 and 1.6° K. The paramagnetic Cr+++ ions were 
diluted by substituting nonmagnetic aluminum in a ratio of 
about 130 to 1. 

The principal results were as follows: (1) the spin- 


lattice relaxation time for cesium chromium alum at 4.2°K 


is 0.60 + 0.05 x 10°* second, (2) the functional dependence 
of T, on temperature can be expressed as T, T™ = a con- 
stant, where n is equal to 1 to 1.5 and (3) for all degrees 
of saturation, the relaxation process can be described by a 
single relaxation time. The first of these results indicates 
that T, decreases with increasing field, and the second 
indicates that direct, rather than Raman type, relaxation 
processes are important at helium temperatures. Both of 
these results are in agreement with previous measure- 
ments by the method of saturation and with the relaxation 
theory proposed by Van Vleck. The results are generally 
in contradiction to information obtained by the method of 
paramagnetic relaxation. 53 pages. $1.50. Mic 56-3056 
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PHYSICS, ELECTRONICS AND 
ELECTRICITY 


RESONANT POWER TRANSFER WITHIN A 
PLASMA IN A MAGNETIC FIELD 


(Publication No. 17,714) 


James Edgar Drummond, Ph.D. 
Stanford University, 1956 


This paper presents results of a study of conditions 
under which power can be transferred to or from a small 
oscillating electromagnetic field within the body of a 
plasma in a static magnetic field. A set of frequencies is 
found for which the electric field strength and current den- 
sities are in phase, and hence for which the power transfer 
can become large. When the kinetic energy density of the 
electrons is much less than the energy density of the static 
magnetic field, these resonant frequencies reduce to inte- 
gral multiples of the electron cyclotron frequency. Thus 
additional physical insight is provided concerning the 
“saps” in the spectrum of possible traveling waves. It is 
shown that the electromagnetic vector potential which was 
dropped by Gross and others is responsible for several 
effects not previously noted: 1) the conductivity tensor is 
not directly proportional to the average electron density, 
2) a component of electron current flows along the axis of 
the static magnetic field even though the electric field vec- 
tor lies entirely in a plane transverse to this axis, and 
3) an additional term proportional to the rf magnetic field 
appears in the “low temperature dispersion law.” 

73 pages. $1.50. Mic 56-3057 


ANALYSIS OF A NEW TYPE OF RADIO 
SCATTERING FROM THE IONOSPHERIC E-REGION 


(Publication No. 17,721) 


Philip Benjamin Gallagher, Ph.D. 
Stanford University, 1956 


A new, reguiarly-detectable source of radio scattering 
from the ionospheric E-region has recently been identified 
at Stanford University. This scattering has the unique fea- 
ture that maximum energy is returned to a radar along 
those ray paths which meet the earth’s magnetic field at 
normal incidence at E-region heights. As far as is known 
this is the first positive evidence that off-vertical direct 
scattering of this type from the ionosphere occurs regu- 
larly at middle geomagnetic latitudes. 

An attempt is made to deduce the nature of the scatter- 
ing region and its relation to known properties of the ion- 
osphere from the experimentally determined characteris - 
tics of the new scatter echo. Special importance is 
attached to the fading characteristics and the typical geo- 
metrical shape of the radar echo in developing a physical 
model of the scatter region. Without reference to the ex- 
perimental data, various conceivable circumstances which 
might account for the observed effect are proposed and are 
subjected to theoretical analysis. The feasibility of each 
proposal is evaluated in the light of experimental observa- 
tions and the most plausible explanation is selected. 

The best interpretation of presently known experimental 





facts calls for a horizontal arrangement of non-isotropic 
scatterers individually elongated at least several wave- 
lengths along the direction of the earth’s magnetic field. 
Individual scatterers appear and disappear at random, and 
occur grouped in thin horizontal clouds or patches which 
show activity for periods lasting from minutes to hours at 
atime. Patches range in size up to several hundred kilo- 
meters across and have thicknesses on the order of sev- 
eral kilometers, Although the echo behavior in many re- 
spects is suggestive of low-latitude extension of the 
aurora, the evidence favors a distinctly separate cause for 
the new scatter phenomenon. It is concluded that in all 
likelihood the scatter region owes its origin to electron 
clusters interacting with the earth’s magnetic field when 
they are subjected to various hydrodynamic forces in the 
ionosphere. This new scatter correlates closely with local 
sporadic-E activity but not with meteoric ionization, geo- 
magnetic, sunspot or auroral activity. 

156 pages. $2.05. Mic 56-3058 


ANALYSIS OF COUPLED-STRUCTURE 
TRAVELING-WAVE TUBES 


(Publication No. 17,737) 


Nathan Rynn, Ph.D. 
Stanford University, 1956 


Until now there has been no general method available 
for predicting the effect of the electron beam on the coup- 
ling between the distributed circuit of a traveling-wave 
tube, and a second transmission system placed adjacent to 
it and outside the vacuum envelope. This report presents 
a new, analytical procedure for this purpose with particu- 
lar attention to the design of couplers and attenuators for 
traveling-wave tubes. 

A theory, developed by Wade, that includes the effect of 
the beam, but is limited by several restrictions, is re- 
viewed briefly. It is applied to predicting the active (with 
a beam) characteristics of couplers and one type of attenu- 
ator. The limited theory is then extended to include loss 
in the coupled structure and space-charge in the beam. 

The coupled-mode theory of Miller and Pierce is summar- 
ized and then related to the traveling-wave tube equations 
of Pierce. The information thus obtained enables the de- 
rivation of parameters that describe the coupling between 
modes in a traveling-wave tube. With these parameters 
known, the coupled-mode theory is extended to the coupled- 
structure traveling-wave tube. The results are general 
and include the cases of loss on either or both structures, 
different phase velocities on each structure, and space- 
charge in the beam. A root equation is derived, the four 
complex roots of which are plotted as functions of the beam 
velocity parameter, b, for many combinations of coupling, 
loss, space-charge, and velocity parameters. The results 
are presented in such a way that only two new parameters 
are added to the traveling-wave tube quantities standard- 
ized by Pierce and others. The gain as a function of beam 
voltage, as calculated from the theory, is compared with 
the same quantities as determined by laboratory measure- 
ments taken on a commercial traveling-wave tube. Agree- 
ment is fair to good. | 

The operation of a commercial traveling-wave tube with 
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a coupled-helix attenuator under beam-saturation condi- 
tions is determined experimentally. A comparison is made 
of the saturation properties of two different coupled-helix 
attenuators and a lossy-wall attenuator, so designed as to 
give the same cold loss over the same length of traveling- 
wave tube. Curves are presented that show that a small 
diameter, tightly coupled coupled-helix attenuator has a 
more deleterious effect on the electron beam than the 
“equivalent” lossy-wall attenuator. A large diameter, 
loosely coupled coupled-helix attenuator has about the 
same effect on the beam as the lossy-wall type. 

An outline of a procedure to calculate the passive (with- 
out a beam) properties of coupled structures is given. 
Finally, the previously developed active theory is applied 
to the design of coupled-helix couplers for helix type 
traveling-wave tubes. Design of coupled helix attenuators 
is discussed briefly. 171 pages. $2.25. Mic 56-3059 


SONIC IMAGES FOR MEDICAL DIAGNOSIS 
(Publication No. 18,356) 


Eustace Edgar Suckling, D.E.E. 
Polytechnic Institute of Brooklyn, 1956 


An investigation into methods of ultrasonic sound 
image to light image transduction has lead to the observa- 
tion that the variations in a sound field over the surface of 
a quartz crystal are reproduced very closely as variations 
in the alternating electric field generated by the piezo elec- 
tric effect. By mechanically scanning the surface of a 
crystal with a small capacitative scanner, it has been found 
possible to reproduce the sound field as luminous intensity 
variations over the face of an oscilloscope whose electron 
beam has been deflected in such a way that the light spot 
position corresponded to that of the scanner. An investi- 
gation into the possibility of developing an electronic crys- 
tal scanner has lead to the experimental verification that 
such a scanner, depending on the modulation of secondary 
electrons by piezo electric voltage, is quite practical but 
not highly sensitive. Various measurements have been 
made to show the spread of excitation in a water damped 
crystal and it has been found that a field fall off at a rate 
of six decibels per millimeter can occur. An acoustic 
camera has been built using the scanned crystal and asso- 
ciated oscilloscopic apparatus in the place of the photo- 
graphic plate of a normal camera. With this instrument, 
pictures have been taken, using three megacycle ultra- 
sonic waves as illumination, of various metal and other 
objects and these pictures are reproduced in the disserta- 
tion. An investigation into the use of the camera for medi- 
cal diagnosis has been commenced, It has been verified 
that images of kidney stones inside of fresh human kid- 
neys located in a water bath can be obtained. It has been 
found that gall stones of the X-ray transparent type cast 
strong ultrasonic shadows. It has been found that when a 
fresh human brain is suspended in a water bath an ultra- 
sonic image of the interior of the brain showing the ven- 
tricles can be obtained. An outlining effect has been ob- 
served whereby glancing rays from the boundaries of an 
object whose acoustic impedance differs by less than one 
percent from the medium in which it is immersed cause a 
shadow outline image of the object to be generated. By 





means of this phenomenon, it has been possible to obtain 
an ultrasonic picture of the kidney of a cat without opening 
the animal, 124 pages. $1.65. Mic 56-3060 


THEORY AND APPLICATIONS OF FERRITES 
AT MICROWAVE FREQUENCIES 


(Publication No. 17,745) 


Perry Hatch Vartanian, Jr., Ph.D. 
Stanford University, 1956 


Relations concerning reciprocity and energy conserva- 
tion in a microwave structure containing anisotropic media 
are derived. The properties of the impedance matrix of 
such a non-reciprocal network are considered. The effects 
of shape on the design of ferrite devices and several new 
devices including two broadband isolators, an electroni- 
cally controllable attenuator, and a new type circulator are 
discussed, The mechanism of frequency doubling in fer- 
rites is explained and experiments described which dem- 
onstrate the usefulness of a ferrite as a harmonic genera- 
tor. The bandwidth of isolators is found to be limited by 
the frequency characteristics of the ferrite material and 
the waveguide structure. Finally, the measurement tech- 
niques necessary to characterize the basic ferrite micro- 
wave properties are considered. | 

152 pages. $2.00. Mic 56-3061 
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ELECTRON-PROTON SCATTERING AT 
ELECTRON ENERGIES UP TO 550 MEV 


(Publication No. 17,709) 


Edward Egbert Chambers, Ph.D. 
Stanford University, 1956 


The structure of the proton has been examined by 
means of high-energy electron scattering. The elastic 
scattering of electrons from protons in polyethylene has 
been observed at laboratory energies (of the electron) of 
200, 300, 400, 500, and 550 Mev, and electron scattering 
angles from 30° to 135°. At 550.Mev and-135° the scatter- 
ing observed is less than that expected for a point proton 
by a factor of ten. The magnitude of this factor and espe- 
cially its variation with energy and angle are used to de- 
duce the distribution of the charge, the inherent (Dirac) 
magnetic moment, and the anomalous (Pauli) magnetic 
moment within the proton. Consistent with all observations 
is an rms radius of 0.77 x 10°. cm (+10%) and a Gaussian 
or exponential shape (or something in between these 
shapes) for both Dirac and Pauli parts of the proton. A 
minimum rms radius for either part is determined to be 
0.6 x 10° cm; a maximum, 1.7 x 10°" cm. Alternate 
explanations of the observations are considered: (a) a 
partly dissociated proton, and (b) a breakdown of the Cou- 
lomb law. The possible Coulomb-law breakdown is, in’ 
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these experiments, indistinguishable from the finite- 
size effect. 110 pages. $1.50. Mic 56-3062 


PRODUCTION OF He*® AND H° IN THE 
BOMBARDMENT OF Li’ BY DEUTERONS 


(Publication No, 17,955) 


Umesh Chandra Gupta, Ph.D. 
Indiana University, 1956 


The purpose of this study was to test a prediction re- 
sulting from the hypothesis of the charge-independence of 
nuclear forces. This simplifying hypothesis is not incon- 
sistent with experimental results on nucleon-nucleon col- 
lisions and is very useful in explaining the definite analo- 
gies between excited states of isobaric nuclei. 

It has been pointed out by Adair that the hypothesis of 
charge -independence establishes relationships between 
cross sections for competing nuclear reactions leading to 
final states belonging to the same isotopic-spin multiplet. 
In the reaction 


H® + Li’ (3.57-Mev, T=1 state) 

d + Li’ eli 
. He*+He® (ground, T = 1 state) 

the ground state of He® and the 3.57-Mev state of Li® be- 
long to the same isotopic-spin multiplet. Hence, following 
Adair’s suggestion, the ratio of cross sections for the pro 
duction of He*’s and H*’s corresponding to these states, 
assuming charge independence, is expected to be pre- 
cisely 2. 

The experiment was carried out using 10.8-Mev deu- 
terons produced in the Indiana-University cyclotron. The 
He* and H* groups produced in the reaction were analysed 
by the heavy-particle point-focussing spectrometer and 
detected by a CsI-crystal counter. The magnetic field in 
the spectrometer was measured using a magnetic balance 
type fluxmeter. Since the spectrometer focussed all par- 
ticles having the same §p, the various particle groups were 
identified by simultaneous knowledge of their momenta and 
their ranges in aluminum foils inserted in front of the CsI 
crystal. Aluminum foils were also chosen to give better 
pulse-height separation of the He* and H*® groups from 
other groups. Although these other groups (protons, deu- 
terons, alphas) were found to have a constant yield in the 
region of interest, a single-channel analyser was used to 
eliminate groups other than the desired one in counting. 
Smooth curves were drawn through the experimental points 
plotting counting rate versus spectrometer magnetic field. 
The area under the curves divided by the mean field gave 
the yield of the particles. Since this yield was propor- 
tional to the differential cross section, the ratio of the ob- 
served yields for the same integrated beam current gave 
the ratio of differential cross sections for the production 
of He*’s and H®’s. This ratio was determined at four dif- 
ferent laboratory angles. The mean value of a number of 
runs at each angle is given below, with the errors indicat- 
ing the spread in the observed values. The ratio-is always 
higher than 2 and is different for different angles. 


The systematic errors associated with the equipment 
were estimated to be~l percent, and were such as to make 





Qlab 
12.5° 
yey 


21.4° 
28.7° 


the observed ratio high. The non-systematic errors could 
have been as large as 10 percent or more. 

The effect of the coulomb barrier on the cross sections 
for the production of He* and H*® was calculated, This 
changed the ratio only a few percent and reduced the ex- 
pected value below 1.93. , 

The difference in the experimental and theoretical val 
ues may be explained if a mixing of T = 1/2 and T = 3/2 
states in the compound nucleus Be” is considered. Forma- 
tion of a T = 3/2 state in the compound nucleus implies 
failure of isotopic-spin conservation and thus the charge- 
independence hypothesis. However, some mixing of T=1/2 
and T = 3/2 states in Be” is not unexpected, since the com- 
pound nucleus is excited to 25.1-Mev, and at such excita- 
tions the levels are expected to be broad and closely 
spaced. Calculation of the exact effect of mixing of differ - 
ent isotopic-spin states in the compound nucleus on the 
cross section ratio for the production of He* and H® could 
not be carried out due to lack of information about the 
relative mixing of the T = 1/2 and T = 3/2 states, their 
decay rates, and the phase factors associated with the 
matrix elements for the transition. 

73 pages. $1.50. Mic 56-3063 
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PRECISION MEASUREMENTS OF THE _ 
NEGATRON SPECTRA OF In™‘*, y® AND P*” 


(Publication No. 17,960) 


Orland Eugene Johnson, Ph.D. 
Indiana University, 1956 


Measurements of the negatron spectra of In*"*, y™ and 
p** have been made using a 40 cm radius of curvature, 
high resolution, 180° shaped field magnetic spectrometer. 
A flow counter of improved stability and reproducibility; 
increased counting statistics; and thin, uniform thermally 
evaporated sources were employed to increase the preci- 
sion of these measurements. ? 

These three isotopes represent three types of negatron 
transitions: In’, an allowed transition; Y™, a unique 
first forbidden transition; and P**, presumably an 1-for- 
bidden transition. However, these transitions all have one 
important feature in common -— the only interaction forms 
which can contribute to the transition are the tensor (T) 
and the axial vector (A), the Gamow-Teller forms. 

The experimentally determined “shape” of the nega- 
tron spectrum for each of the isotopes studied deviated 
slightly from the “shape” predicted by a beta decay theory 
which includes only a single one of the Gamow-Teller 
forms. | 

Extensive experimental investigation was undertaken 
to ascertain whether this deviation had its origin in the 
inadequacy of some experimental technique. Source 
thickness, backing thickness, source contaminants, and 
the possibility of scattering in the spectrometer were 
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considered, Evidence is presented to support the conclu- 
sion that none of these are responsible for the observed 
deviation. 

Various well known theoretical refinements: the finite 
nuclear size correction; the finite de Broglie wave length 
correction; and the outer screening correction were con- 
sidered. In each instance, when the correction was found 
not to be negligibly small, it was applied to the experi- 
mental data. With the exception of the finite de Broglie 
wave length correction, these corrections were found to be 
negligibly small. However, the finite de Broglie wave 
Iength correction can not account fully for the deviation. 

In the cases of In*** and Y”, searches were made for 
evidence of inner negatron groups. In agreement with 
previous investigators, no evidence was found for an inner 
group in the decay of In*** to Sn** which could account for 
the observed deviation, Evidence was found for a O+ first 
excited state in Zr ™, the daughter of Y™. The intensity of 
this inner group was determined to be less than 0.01 per- 
cent, and is negligible relative to the observed deviation. 

The evidence supports the conclusion that the deviation, 
though small, is real. It has been shown that this devia- 
tion can be accounted for by assuming Fierz interference 
between the T and A interactions. A mixture of T and A 
between 10 and 16 percent is consistent with the experi- 
mental data obtained for each of the isotopes studied. 
Previous angular correlation experiments between the 
free recoiling daughter of He® , Li® , and the emitted ne- 
gatron have shown the tensor interaction to be the pre- 
dominant Gamow-Teller form. This information combined 
with the results of the present Fierz analysis indicates 
that the axial vector coupling coefficient has the same sign 
and is between 10 and 16 percent of the tensor coupling 
coefficient. 111 pages. $1.50. Mic 56-3064 


ON THE MATHEMATICAL STRUCTURE OF 
RENORMALIZABLE FIELD THEORIES 


(Publication No. 18,551) 


_Gyan Mohan, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor J. M. Jauch 


We have started with a set of postulates for a quantum 
field theory, introduced on purely intuitive physical 
grounds. From these postulates we can draw far reaching 
conclusions about the overall structure of the S-matrix. 
The first postulate is about the existence of a unique vac- 
uum state. The second postulate restricts the present 
treatment to the simplest physically interesting system, 
viz, one in which there are no stable bound states. The 
third and fourth postulates serve to introduce the in- and 
out-fields. These two postulates are essentially asymp- 
totic conditions of the Heisenberg fields in the remote past 
and the remote future. They should be derivable from the 
first two postulates in a well understood theory. In view of 
the fact that we cannot derive these properties we have 
adopted them as postulates but we have weakened the as- 
ymptotic condition as much as we could, It is proved that 
the in- and out-fields thus introduced describe physical 
particles and that the state vectors constructed from these 
fields refer to the physical rather than the bare particles. 





The renormalized S-matrix elements are defined as 
the scalar products of the physical particle states of the 
in-fields with the physical particle states of the out-fields. 
The reduction formula technique of Lehmann, Symanzik, 
and Zimmermann reniains applicable even with our slightly 
weaker asymptotic condition and consequently the renor- 
malized S-matrix elements are expressible in terms of the 

© -functions (vacuum expectation value of the time ordered 
products of the Heisenberg fields). 

Thus, with a set of postulates weaker than those of 
Lehmann, Symanzik and Zimmermann we prove that the in- 
and out-fields describe physical particles and we can also 
express the renormalized S-matrix elements in terms of 
the €-functions. The problems of the S-matrix now be- 
come problems in the theory of the €-functions, 

Turning to certain specific problems in the theory of 
the ©-functions, we study the general structure of the | 
simplest €-functions. In this connection the method of 
spectral decomposition has recently been developed, which 
not only is independent of the perturbation theory but is 
also independent of any appeal to a cut-off. We have ex- 
tended the applicability of this method by establishing the 
convergence of certain integrals over the spectral func- 
tions. 

It is found that the estimates of the degrees of diver- 
gence of the self-energy parts made within the frame work 
of the perturbation theory is too high compared to the pos- 
sible degree of divergence of the mass-renormalized self 
energy parts. 

To obtain the asymptotic properties of the ©-functions 
(in momentum space) we need to know a little more than 
we can presently prove about the behaviour of the spectral 
functions. A set of sufficient conditions for the validity of 
our derivations of the asymptotic properties is obtained: 
if, in addition to the established properties of the spectral 
functions, we are given that they become smooth monotonic 
functions for large masses. The well known asymptotic 
properties of the propagation functions and of the vertex 
part have been rederived by this method. We have estab- 
lished a connection between :the mass shifts and certain 
asymptotic properties of the finite parts of the self energy 
parts. Finally, we have developed a general method of 
obtaining certain asymptotic properties of any ©-function. 

- 150 pages. $2.00. Mic 56-3065 


PHOTOPRODUCTION OF I1*MESONS FROM. - 
HYDROGEN AND DEUTERIUM NEAR THRESHOLD 


(Publication No. 18,185) 


Samuel Penner, Ph.D. 
University of Illinois, 1956 


The total cross sections for photoproduction of 1+ 
mesons from hydrogen and deuterium have been measured 
by the activation curve technique. Mesons produced in 
liquid hydrogen and deuterium targets by X-rays from the 
University of Illinois 300 Mev Betatron are stopped in a 
carbon absorber surrounding the target. The resulting de- 
cay positrons are detected in a telescope containing four 
plastic scintillators, by fast electronic coincidence tech- 
niques. The counting rates were measured as a function 
of betatron energy from well below threshold to 180 Mev, 
and the resulting activation curves analyzed for cross 
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sections by the method of Penfold and Leiss.* The effi- 
ciency for detecting the positrons was determined with 
Monte Carlo techniques and the [Illiac digital computer. 
Dynamics of photomeson production, the spectrum of posi- 
trons from the decay of + mesons, range straggling of 
positrons, and geometrical effects are included in the cal- 
culation. The total cross sections for hydrogen are well 
fitted by the expression 


0 
acx = [1-34 + 0.10 + (1.88 7 0.62)q*] x 10cm’ , 


where X is a phase space factor and q is the meson mo- 
mentum, The ratio of deuterium to hydrogen cross sec- 
tions is found to be in very good arrangement with a calcu- 
lation based on impulse approximation and the Chew-Low 
theory of photoproduction. 
: 175 pages. $2.30. Mic 56-3067 

1, A. S. Penfold and J, E. Leiss, Phys, Rev. 95, 637A 
(1954), 

2, G. F, Chew and F, E. Low, Phys, Rev. 101, 1579 
(March 1, 1956), 


RELAXATION EFFECTS FOR 
COUPLED NUCLEAR SPINS 


(Publication No. 17,736) 


Robert Charles Rempel, Ph.D. 
Stanford University, 1956 


Nuclera relaxation effects in molecules containing sev- 
eral coupled spins are treated by a generalization of the 
method of Wangsness and Block. Variations in line shape 
and structure for two coupled spin 1/2 nuclei as various 
parameters are changed from one extreme to another are 
derived and plotted graphically. The calculation is con- 
tinued to obtain an expression for the line shapes in the 
double-resonance experiment of Bloom and Shoolery,. It is 
next shown that under certain circumstances the concept of 
“semi-macroscopic magnetic moments” enables one to 
write the quantum-mechanical equations of motion in the 
form of coupled Bloch phenomenological equations. In ad- 
dition, a discussion of the Overhauser effect, as derived 
from this approach, is given. 

48 pages. $1.50. Mic 56-3068 


THE PRODUCTION AND DISINTEGRATION 
OF HYPERFRAGMENTS 


(Publication No, 18,442) 


Jack Schneps, Ph.D. 
The University of Wisconsin, 1956. 


Supervisor: Associate Professor W. F. Fry 


A study was made of the production and disintegration 
of hyperfragments, a hyperfragment being a nucleus con- 
taining a bound “’ particle. Nuclear emulsion stacks were 
exposed to 6 Bev protons from the Bevatron, 3 Bev and 
4,7 Bev 7-mesons from the Bevatron, cosmic rays, and 
K~-mesons from the Bevatron. The ratios of hyperfrag- 


Ao 





ments to total number of stars observed are: 9 x 10™* for 
3 Bev m--mesons; 7.5 x 10™* for 4.7 Bev 7--mesons; 

7x 10~* for 6 Bev protons; 4.8 x 10™* for cosmic rays; 
and 6.5 x 10°* for stopped K"-mesons. The average charge 
of hyperfragments is between four and five. No disinte- 
gration in flight of a hyperfragment was observed. The 
total moderation time of those cases which were clearly 
hyperfragments was 3.1 x 10~” sec. which is to be com- 
pared to the lifetime of the free A’ particle, 3.7 x 10~” 
sec. In many cases of hyperfragment decay, it was possi- 
ble to measure the binding energy of the /’ particle in the 
hyperfragment. Binding energies were found for hyper - 
fragments of mass numbers from A=3 to A=9. The 
binding energy tends to increase with mass number, rang- 
ing from 0.2 + 0.4 Mev for ,H® (a “’ bound to a deuteron 
to 6.5 + 0.6 Mev for ,Be®. Hyperfragments were observed 
to decay with the emission of a 7~-meson, with the emis- 
sion of a 7’-meson, and nonmesonically. The ratio of non- 
charged mesonic decays to charged mesonic decays was 
found to be zero for hydrogen hyperfragments; 1.7 for he- 
lium hyperfragments; 10.5 for lithium hyperfragments; 
and 54.5 for hyperfragments of charge greater than three. 
The data show that the rate of production of hyperfragments 
is about the same for 7~-mesons and protons and essen- 
tially independent of energy in the energy region investi- 
gated. The probability for capturing a A’ particle pro- 
duced in a K~ star (average energy of A° = 20 Mev).-into a 
fragment was found to be 1/10. The lifetime of the bound 
/’ particle is not appreciably shorter than that of the free 
. The results on the nonmesonic to mesonic decay ra- 
tios show that the decay is stimulated by the presence of 
nucleons. These results also indicate, when applied to a 
theory of Ruderman and Karplus, that the spin of the /W 
particle is 1/2 or 3/2. The existence of ,H* and ,He’ , the 
trend of increasing A° binding energy with mass number, 
and the fact that the A° binding energy in ,Be’ is greater 
than the binding of the last neutron in Be’ indicate that the 
Pauli exclusion principle is not applicable to A’ particles 


- in nuclei. The binding energy data indicate that the “’ -7 


interaction is comparable to, although somewhat less than, 
the 7-77 interaction. The data are consistent with the hy- 
potheses that charge independence holds for hyperfrag- 
ments and that the isotopic spin of the A° particle is zero. 
98 pages. $1.50. Mic 56-3069 


AN EXPERIMENTAL UPPER LIMIT 
ON THE CROSS SECTION FOR PAIR 
PRODUCTION BY ELECTRONS 


(Publication No. 17,741) 


Norman Steven Shiren, Ph.D. 
Stanford University, 1956 


An experiment designed to measure the cross section 
for electron-positron pair creation by 20 Mev electrons is 
described. 

The results of earlier experiments,’ utilizing radioac- 


tive isotopes as electron sources, were unsatisfactory. In 
some cases anomalously high numbers of pairs were found, 


while in others, no pairs at all were observed. 

For this experiment, the Stanford Mark II linear elec- 
tron accelerator® was used as a source of well collimated, 
20 Mev electrons. Since this was the first experiment un- 
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dertaken with a large linear electron accelerator, much of 
the work described was concerned with the development of 
techniques for rendering the high energy electron beam 
useful for scattering experiments. 

The experiment consisted in the identification of posi- 
trons created by electrons in a thin aluminum target. The 
target thickness was such that the theoretical cross sec- 
tion for the multiple process of bremsstrahlung followed 
by pair creation by photons was about 1% of the expected 
value for the direct process. The positrons were anni- 
hilated in a beryllium stopper, and were identified by a 
positron counter. This counter is an adaptation of one 
originally developed for use in x-ray spectroscopy,’ and 
is described in detail, Although it identifies positrons by 
observation of the characteristic 511 Kev annihilation ra- 
diation, it is distinguished from other counters of this type 
by requiring time coincidence, 180° angular correlation, 
and quantum energies of 511 150 Kev. The presence or 
absence of all three requirements is graphically illus- 
trated by the presentation displayed on an oscilloscope. 


The data were recorded by photographing this presentation. 


Measurements were made at angles of 25° and 35° with 
respect to the incident electrons. The presence of posi- 
trons was indicated, but in an amount not statistically sig- 
nificant compared to background, However, from the 
measurement at 35° a 95% probability upper bound of 
8.5 x 10°°*" cm? can be placed on the differential cross 
section per unit solid angle. 

An expected angular distribution of positrons was con- 
structed from experimental results on the angular distri- 
butions of positrons created by bremsstrahlung.* From a 
comparison of the measured upper limit with this distri- 
bution it is concluded that with greater than 95% probabil- 
ity, the cross section for pair production in aluminum by 
20 Mev electrons is less than four times the theoretically 
predicted value. ‘78 pages. $1.50. Mic 56-3070 


1, A resume of previous experiments is given in the 
dissertation. 
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INVESTIGATION OF NEUTRON SCATTERING FOR THE 
COMPLEX POTENTIAL MODEL 


(Publication No. 19,602) 


Jack Sokoloff, Ph.D. 
Northwestern University, 1956 


The survey of angular distributions of scattered neu- 
trons in the range 50-1700 kev by Langsdorf and Lane has 
provided an opportunity for a critical evaluation of the 
validity of the Feshbach, Porter, and Weisskopf model of 
the nucleus. We have compared the neutron angular dis- 
tributions of Langsdorf and Lane, as well as those of Walt 
and Barschall, with cross sections calculated using the 
complex square well of FPW. 

We have also used a cut-off complex harmonic oscilla- 
tor potential and have compared cross sections calculated 
on the basis of this potential with experimental cross sec- 
tions. The cut-off complex harmonic oscillator potential 
has the same number of parameters as the complex square 
well potential and is about as suitable for machine compu- 
tation. We have made extensive studies, using both the 
square well potential and the harmonic oscillator potential, 
in an attempt to determine a “best fit” to the potential 
depth, V,, and the ratio, f , of the imaginary potential to 
the real potential. Both the angular distributions and total 
cross sections were used for comparison of calculation 
and experiment, 

Since they were most suitable for presenting a great 
deal of angular distribution data in compact form, we have 
used the modified Legendre Polynomial expanSion coeffi- 
cients of Langsdorf and Monahan. These coefficients were 
compared to the same coefficients obtained from theory 
using the “best fit” FPW parameters. 

There appear to us to be some difficulties in the FPW 
formalism and we have discussed two aspects of the form- 
alism at some length: the “compound elastic” scattering 
and the effect of the { parameter. 

Variational methods for treating scattering problems 
have been developed by Hulthén and Schwinger. We have 
carried through a variational calculation for the complex 
Square well potential of FPW using the unperturbed wave 
function as a trial function. It has been found possible to 
evaluate the integrals occuring in the functional for this 
case, yielding a relatively simple relation for the phase 
shifts of all orders in closed form. This relation is 
promising as a simple means for computing phase shifts. 
Of more importance, it should lend itself to an investiga- 
tion of the fundamentals of the FPW formalism since it has 
a resonance denominator and the complex portion of the 
potential enters into the relation in a very simple manner. 
Several calculations have been made with the variational 
relation and these have been compared to exact calcula- 
tions. 194 pages. $2.55. Mic 56-3066 
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THE ROLE OF THE DUODENUM IN THE 
CONTROL OF GASTRIC SECRETION 


(Publication No. 17,887) 


Edwin Leland Brackney, Ph.D. 
University of Minnesota, 1956 


During the last 50 years, much evidence has been ac- 
cumulated which tends to show that the duodenum has, as 
one of its important functions, an inhibitory control over 
gastric secretion under certain circumstances. It has 
been shown by a number of investigators that the presence 
of fats, acid and some carbohydrates in the duodenum 
causes a suppression of the rate of gastric secretion which 
has been stimulated by sham feeding, by a test meal or by 
histamine. There is proof that, in the case of fats and car- 
bohydrates, this inhibition is brought about by a humoral 
mechanism; it may also be humoral in the case of acid, 
but the evidence is not so clear-cut. 

The experiments reported here were undertaken to 
evaluate the possible importance that this inhibitory con- 
trol might have in the design of operations used in the 
treatment of peptic ulcer; that is in designing operations 
which take advantage of this effect, or better, which do not 
dispense with it. 


Methods 


Dogs with isolated gastric (Heidenhain) pouches were 
used in these experiments. The pouches were “standard- 
ized” by recording the free HCl concentration in the juice 
and the volume of juice secreted during a standard eight- 
hour collection period every other day three days a week 
for approximately five weeks. 

In one group of five dogs, the entire duodenum and 
proximal 20 to 30 cm. of jejunum were resected, the stom- 
ach and jejunum were anastamosed end-to-end, and the bile 
and pancreatic ducts were anastamosed to the jejunum end- 
to-side. After the dogs recovered from this operation, the 
Heidenhain pouches were again standardized. 

In a second group of three dogs, a segment of jejunoi- 
leum approximately one meter long was interposed between 
the stomach and duodenum, and the effect of this operation 
on pouch secretion was noted. 


Results 


Each of the five dogs with resection of the duodenum 
and proximal jejunum showed a marked and statistically 
significant increase in the volume of gastric juice secreted 
and in the amount of free HCl secreted. The average in- 
crease in volume for the five dogs was 102 per cent, and 
the average increase in the amount of HCl secreted was 
152 per cent. 

The results were much the same in the three dogs in 
which a long segment of jejunoileum was interposed 
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between the stomach and duodenum, The average increase 
in volume for the three dogs was 84.5 per cent, and the 
average increase in the total amount of free HCl secreted 
was 152 per cent. 


Discussion 





These experiments show clearly that diverting the acid 
gastric chyme away from immediate contact with the duo- 
denum results in a relative hypersecretion by the stomach. 
This increase in gastric secretion is presumed to be due 
to a decrease in the inhibitory control exerted by the prox- 
imal small bowel over the stomach. They suggest that 
operations which preserve the normal continuity of the 
gastrointestinal tract might well be followed by a lower 
rate of recurrent ulceration if all other factors in the con- 
trol of gastric secretion were constant and the suscepti- 
bility of the various. parts of the bowel to injury by acid - 
peptic gastric juice were about the same. 

It is suggested that the procedure of choice in the treat- 
ment of peptic ulcer of the duodenum is the segmental gas- 
trectomy as ‘eecr mee by Wangensteen. 

70 pages. $1.50. Mic 56-3071 


A STUDY OF SOME OF THE PHYSIOLOGIC 
ADJUSTMENTS OF THE UNANESTHETIZED DOG 
WHEN EXPOSED TO EXTREME COLD 


(Publication No. 17,853) 


Archie LeRoy Good, Ph.D. 
University of Minnesota, 1956 
Major Adviser: Alvin F. Sellers 

A method was developed which permitted the continuous 
measurement of blood temperatures within the heart and 
blood vessels of unanesthetized dogs during exposure to 
-35°C. cold. The temperature sensitive elements used 
were small thermistors which were incorporated into 
Wheatstone bridge circuits, using reflecting galvanometers 
to register the off-balance bridge currents. Temperature 
changes were recorded photographically. 

Polyethylene cannulae were surgically placed in the 
pulmonary artery, left atrium, and into the posterior vena 
cava at the point of drainage of the hepatic veins. 

Ten experiments on 4 dogs were performed in which 
only pulmonary artery, left atrial, and rectal tempera- 
tures were recorded. With these animals the ambient 
temperatures suddenly changed from + 25.0°C. to - 35°C., 
while the above temperatures were continuously recorded. 
Duration of exposure was usually 30 minutes. It was 
found that the left atrial blood temperature usually ex- 
ceeded that of the pulmonary artery (9 out of 10 ex- 
periments) by 0.01 to 0.15°C. Rectal temperature was 
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consistently higher (0.1 to 0.2°C.) than the highest 
blood temperature. 

Upon sudden exposure to - 35°C. cold, blood and rectal 
temperatures increased quite markedly (0.4 to 0.5°C.), | 
These at times began to decrease after about 15 minutes, 
but did not return to pre-exposure levels by the end of 30 
minutes, The changes in the two blood temperatures par- 
alleled one another, the cold causing little alteration in the 
relationship between the two. The results of the experi- 
ments indicated that - 35°C. air is adequately warmed in 
the respiratory passages. No extensive cooling of the blood 
occurred as it passed through the pulmonary capillaries. 
The rises in blood and rectal temperatures were attributed 
to cutaneous vasoconstriction and increased heat produc- 
tion resulting from shivering. 

The following agents were superimposed upon -35°C. 
cold while continuously measuring skin temperature at 
three sites (lateral thorax, lateral forearm, paw), as well 
as pulmonary artery and “hepatic vein” blood tempera- 
tures and rectal temperature: 

1. Epinephrine, I.V., 2.5 gammas/kg., 

2. Carbon dioxide, 4%. 

3. Didar, I.V., 4.0 mg/kg., 

4, Succinylcholine, I.V., 0.04 to 0.07 mg/kg. 

Six experiments were performed on six dogs in each of 
the above. The results follow: 


1, Epinephrine 

The primary effects were transient reduction in respi- 
ration, cessation of shivering for 1 to 2-1/2 minutes, and 
slight decreases in blood and rectal temperatures. It is 
suggested that the decreased heat production and the in- 
creased return of blood from body areas outside the body 
“core” contributed to the decreases in blood and rectal 
temperatures. Epinephrine has been found to depress 
motor centers and increase brain temperature; both of 
these would tend to inhibit shivering. 


2. Carbon dioxide 

Approximately 4% carbon dioxide in the inspired air 
was associated with marked reduction in shivering, in- 
creased rate and amplitude of respiration, and consistent 
decreases in blood and rectal temperatures. The de- 
creased heat production may have contributed to the fall in 
the recorded temperatures. 


3. Ilidar 

The principal effect was a consistent increase in blood 
and rectal temperatures which were additive with those 
deriving from cold exposure. The total rise was about 
double that seen with cold only. No explanation of these 
effects was adduced. 


4. Succinylcholine 

Inconsistent results were obtained. Varying degrees of 
skeletal muscle paralysis were observed, but visible shiv- 
ering was not markedly affected. Blood and rectal tem- 
peratures tended to fall, possibly because of the interfer- 
ence with skeletal muscle activity, resulting in reduced 
heat production. 

The results of the study indicated that the principal ad- 
justments of dogs, when exposed to -35°C. cold, included 
cutaneous vasoconstriction and increased heat production. 
Attempts to reduce the effects of these two components by 
the use of ilidar and succinylcholine met with limited suc- 
cess. 157 pages. $2.10. Mic 56-3072 





STUDIES ON MEPHENESIN AND MILTOWN: 
THE EFFECTS OF COMPOUNDS WITH 
“SPECIFIC” INTERNEURONAL DE PRESSANT 
ACTION ON SYSTEMS WITHOUT INTERNEURONS 


(Publication No. 18,028) 


Clinton Narath Latimer, Ph.D. 
Syracuse University, 1956 


In the designation of certain drugs as specific inter - 
nuncial (interneuron) depressants, it is implied that more 
than one mechanism for synaptic excitation exists in the 
central nervous system. Experiments were performed to 
test the validity of this implication. The activity of the 
specific internuncial depressants, mephenesin and Mil- 
town, was examined in neuronal pathways which do not 
contain any interneurons. 

Doses of mephenesin as low as 25 mg./Kg. have been 
shown to depress three monosynaptic pathways: in the 
cat, the superior cervical ganglion, a homonymous mono- 
synaptic spinal cord reflex and heteronymous monosynap- 
tic spinal cord reflex; and the thalamo-cortical relay in 
the Rhesus monkey (Macaca mulatta). 

Doses of Miltown as low as 10 mg./Kg. have been 
shown to depress three monosynaptic pathways in the cat: 
the superior cervical ganglion, a homonymous monosynap- 
tic spinal cord reflex and a heteronymous monosynaptic 
spinal cord reflex. 

Since mephenesin and Miltown both have a depressant 
effect upon monosynaptic pathways, the specificity of ac- 
tion on intercalated neurons previously ascribed to them 
may be the result of additive effects at each synapse. 

It is concluded that the action of mephenesin and Mil- 
town cannot be construed as evidence for fundamental dif- 
ferences between synaptic transmission in two neuron 
pathways and those involving internuncial neurons, 
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GLOBIN OXIDASE AND 
METHEMOGLOBIN REDUCTION 


(Publication No. 18,179) 


Thomas William Nielsen, Ph.D. 
University of Dlinois, 1956 


The studies of J. A. Thomas on “globin oxidase” were 
reinvestigated. He has claimed that this enzyme exists in 
the succinoxidase fraction of lung and heart tissue and 
functions in the oxygenation of blood. The present inves- 
tigation has confirmed the general nature of his findings. 
There is, however, a disagreement with respect to his in- 
terpretation. Phosphate extracts from the succinoxidase 
fraction of lung and heart tissue increase the oxygen ca- 
pacity of hemolysed and whole blood when such factors as 
temperature, pH, and carbon dioxide and oxygen tensions 
are all controlled only when methemoglobin is present. 
The increase in the oxygen capacity of blood brought about 
by the addition of Thomas’ extract is only a relative one, 
i.e., no increase above the theoretical limit of 1.36 cc of — 
oxygen per gram of hemoglobin is obtained. The increase 
in oxygen capacity is due to the conversion of previously 
existing methemoglobin. 
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When mixtures of hemolysed blood and extract were 
equilibrated in tonometers with gas mixtures, the oxygen 
capacity as determined by the Van Slyke-Neill method was 
greater than that of a control mixture consisting of an ali- 
quot of the same blood plus extract which had been inacti- 
vated by heating for forty minutes at 60°-70° Centigrade. 
The extracts contained no hemoglobin and had no unique 
oxygen binding properties which could have been responsi- 
ble for the increased oxygen capacities observed in the 
blood and extract mixtures. 

When the blood pigments were detoundnn spectropho- 
tometrically, it was found that the extract reduced methe - 
moglobin and brought about a corresponding increase in 
the functionally active pigment, hemoglobin. In whole blood 
from a dog in which methemoglobin had been artifically 
produced in vivo by the subcutaneous injection of sodium 
nitrite, the extract increased the rate at which methemo- 
globin was normally reduced, The extract had no effect on 
blood which contained no methemoglobin. 

The identity of the substance or substances in Thomas’ 
extract responsible for the reduction of methemoglobin is 
unknown. It does not appear to be succinic dehydrogenase 
for malonate in a concentration of 0.05 Molar does not pro- 
duce any significant inhibition of the reaction. The sub- 
stance could be identical with Kiese’s “methemoglobin 
reductase” or it could be diaphorase, if indeed, these latter 
enzymes are actually different. 
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THE COMPOSITION AND SIGNIFICANCE OF 
LUMINAL FLUIDS IN BOVINE FEMALE GENITALIA 


(Publication No. 18,182) 


Durward Olds, Ph.D. 
University of Illinois, 1956 


Reproductive organs were obtained from 93 cows at 
slaughter, with stage of estrous cycle being known in about 
half of them. Cervico-vaginal mucus, uterine fluid, oviduct 
fluid and follicular fluid were collected from these organs 
and used in studies of chemical composition, sperm metab- 
olism, and factors contributing to resistance to infection. 

The nature of luminal fluids in bovine female genitalia 
varied considerably with stage of cycle, especially in the 
case of mucus and uterine fluid. During luteal stages, 
uterine fluid generally contained many epithelial cell nu- 
clei (ave. 400 million/ml.). The chemical analysis of the 
four fluids included data on dry matter, ash, ether extract, 
reducing sugars, total N, Na, K, Ca, inorganic P, Cl, pH, 


oxidation-reduction potential, osmotic pressure and density. 


Nearly all of the dry matter and about 75 per cent of the 
ash are thus accounted for. More than 80 per cent of the 
osmotic pressures of the luminal fluids appeared to be at- 
tributable to Na and K compounds. The correlation between 
water and ash content of uterine tissue indicated that about 
35 per cent of the variation in ash content of the dry matter 
was directly associated with changes in water content of the 
tissue. The water content increased about 1.8 percentage 
units during estrus. 

On the average, under relatively anaerobic conditions 
at 37° C., spermatozoa remained motile about 9 hours in 
mucus, 7 hours in uterine fluid, 12 hours in oviduct fluid 





and 19 hours in follicular fluid. In general, spermatozoa 
lived longer in mucus and uterine fluid from cows in or 
near estrus than in the same fluids at other stages of the 
cycle. Oxygen uptake by spermatozoa was highest in fol- 
licular fluid followed by oviduct fluid, mucus and uterine 
fluid respectively. This is the same order in which ability 
to maintain viability of spermatozoa decreased. On the 
average, oxygen consumption and lactic acid accumulation 
agreed quite well with the amount of glucose equivalent 
utilized. Agglutination of spermatozoa was frequently 
noted in all of the genital tract fluids studied, but most 
frequently in follicular fluid. No cyclic variation in this 
respect was apparent. 

Brucella agglutinins were demonstrated in genital tract 
fluids of two naturally infected cows and two adult vacci- 
nates. The titer of agglutinins in follicular fluid was only 
slightly lower than that of blood serum. Uterine fluid 
titers were somewhat lower and more variable. Vaginal 
mucus titers were considerably lower, while oviduct fluid 
was negative. Experiments with blood serum, uterine fluid 
and mucus suggested the presence of antibodies against 
E. coli, and perhaps other organisms. Stage of cycle had 
little apparent effect on the results, though more sensitive 
measurements might reveal cyclic variations. 
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THE ACTIVITY OF THE PITUITARY-ADRENAL 
CORTEX AXIS DURING PREGNANCY 
AND LACTATION 


(Publication No. 18,483) 


Bruce Robert Poulton, Ph.D. 
Rutgers University, 1956 


This study deals with the secretory activity of the 
adrenal cortex, and the pituitary content of adrenocortico- 
trophin during diestrus, pregnancy, and lactation in the 
laboratory rat. Virgin white rats were used as experi- 
mental animals when they reached ninety days of age and 
when they weighed 230+20 gm. Values observed for di- 
estrus rats served as control values. 

The secretory activity of the adrenal cortex was meas- 
ured by determining the amount of total cholesterol and 
free cholesterol present in the glands. Ester cholesterol 
was determined by difference. The amount of adrenocorti- 
cotrophin present in the pituitary glands was determined 
by the ascorbic acid depletion technique. The pooled pitu- 
itary glands from each experimental group were ground 
to a homogenous powder and suspended in 0.01 N hydro- 
chloric acid. Hypophysectomized rats were used for assay 
animals. At the time of assay the left adrenal gland was 
removed and the suspended pituitary material was admin- 
istered intravenously. One hour later the assay animals 
were sacrificed and the right adrenal removed. Both 
adrenals were subjected to ascorbic acid analysis and the 
difference in concentration was calculated. Pituitary 
corticotrophin potency was determined by relating the re- 
sulting depletion of ascorbic acid to the depletion caused 
by known doses of USP reference standard corticotrophin. 

A gradual increase in adrenal cortical activity was 
observed following conception. This increased activity 
reached a peak at the beginning of the last trimester of 
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pregnancy and then gradually declined up to the time of 
parturition. The total cholesterol concentration in the 
adrenal of the diestrus rat was observed to be 2.79 mg. 
per 100 gm. of adrenal tissue. On the fifteenth day of 
pregnancy the observed value was 1.81 mg. and by one day 
prior to parturition this value had risen again to 2.79 mg. 
per 100 gm. of adrenal tissue. 

A sharp increase in adrenal cortical activity was ob- 
served accompanying parturition. Total cholesterol con- 
centration fell to 1.38 mg. per 100 gm. of adrenal tissue. 
Adrenal cortical activity during lactation was observed to 
be greater than during pregnancy. This increased activity 
reached a peak on the tenth day of lactation when total 
cholesterol concentration was observed to be 0.81 mg. per 
100 gm. of adrenal tissue. From the tenth to the twentieth 
day of lactation adrenal cortical activity decreased 
slightly. 

The ACTH content of the anterior pituitary gland of 
diestrus rats contained 41.8 milliunits (a milliunit is one- 
one thousandth of a unit of USP corticotrophin reference 
standard) of ACTH per gland. A decrease in pituitary 
ACTH potency was observed between the diestrus group 
and the rats sacrificed on the fifteenth day of pregnancy. 
The potency observed on the fifteenth day of pregnancy 
was 34.2 milliunits per gland. A marked increase in po- 
tency was noted between the fifteenth and twenty-first day 
of pregnancy. The pituitary ACTH content on the twenty- 
first day of pregnancy was 57.8 milliunits per gland. Par- 
turition was accompanied by a sharp drop in pituitary 
ACTH content. Pituitaries from animals sacrificed one 
hour after parturition contained 33.3 milliunits of ACTH 
per gland. Anterior pituitary glands from rats in the mid- 
dle of lactation contained more ACTH than did those from 
diestrus rats. The pituitary glands from animals sacri- 
ficed on the tenth day of lactation contained 55.6 milliunits 
of ACTH per gland. 

It is concluded that in comparison with the diestrus 
state, there is an increased activity of the pituitary- 
adrenal axis associated with pregnancy, parturition, and 
lactation in the laboratory rat. 
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THE RELATION OF BASAL OXYGEN 
INTAKE TO BODY COMPONENTS 


(Publication No. 18,192) 


‘Jozef Ruys, Ph.D. 
University of Illinois, 1956 


The purpose of the study was to investigate the relation 
of certain body components, like skeletal size, lean body 
mass, fat mass, waterfree tissue, etc., to basal oxygen 
intake. 

Thirty-eight variables were obtained from one hundred 
male students, 18 to 20 years of age, which were enrolled 
in the Physical Education Service Curriculum at the Uni- 
versity of Illinois. The tests were chosen for their repre- 
sentativeness as measures and indices of the above com- 
ponents. 

A coefficient of multiple correlation was calculated 
with basal oxygen intake as criterion, and all other vari- 
ables (except items 9, 14, 19, 29, 31, 33 and 36) as 


THE 38 VARIABLES 














Item Item 
1. Chin skinfold (with fat caliper) 20. Shoulder width 
2. Upper back fold 21. Hip width 
3. Lower back fold 22. Elbow width 
4. Chest fold 23. Wrist width 
5. Abdomen fold 24, Knee width 
6. Waist fold 25. Ankle width 
7. Trochanter fold 26. Chest depth 
8. Lower thigh fold : 27. Height 
9. Total fat folds (1-8 added) 28. Armspan 


10. Forearm radius (radius corrected 29. Total bone (20-28 added) 
for skin and subcutaneous fat) 30. Specific Gravity (immersion 
11. Upper arm radius method) 


12. Thigh radius 31. Per cent fat (from 30) 
13. Calf radius 32. Lean body mass (35 minus 36) 
14. Total radii (10-13 added) 33. Per cent water (from 30) 


15. Elbow flexor strength (Clark Cable 34. Basal oxygen intake (closed circuit 


tensiometer strength test) apparatus) 
16, Elbow extensor strength 35.. Body weight 
17. Knee flexor strength 36. Total fat lbs. (from 31) 
18. Knee extensor strength 37. Dry tissue (35 minus 33) 
19. Total strength (15-18 added) 38. Surface area (from 27 and 35) 





independent variables. (R54 | x bike Vestswaa™ 832 t 


.031). The Pearson product-moment correlations (r) and 
the standard partial regression coefficients (beta, B) were 
obtained as part of the computations. Their products (Br) 
were regarded as indices of the relative size of the con- 
tribution of the independent variables to the variance in 
criterion. 

The results showed that “body weight” (item 35), “dry 
tissue” (item 37), “lean body mass” (item 32), “specific 
gravity” (item 30), “thigh radius” (item 12), and “height” 
(item 27) are the highest ranking contributors to the vari- 
ance in basal oxygen intake. Therefore it was concluded 
that the above variables, in the presence of the other vari- 
ables, and for the population specified, must be considered 
the best reference standards for basal oxygen intake. 
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THE EFFECT OF A REDUCTION OF BODY 
WEIGHT ON ARTERIAL BLOOD PRESSURE 
AND SOME METABOLIC FUNCTIONS 


(Publication No, 18,557) 


John Victor Salzano, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor W. W. Tuttle 


Low calorie diets, prepared under the supervision of 
nutritionists, were used to produce a decrease in body 
weight, calculated to proceed at the rate of two pounds per 
week, in sixteen overweight subjects. Twelve females, 22 
to 37 years of age, and four males ranging in age from 24 
to 32 years served as subjects in this study. The females 
were 14 to 85 per cent above normal weight and the males 
21 to 39 per cent overweight. 

Data were collected once each week, on each subject, 
before, during and after the reduction of body weight dur- 
ing experimental periods designated as; maintenance of 
overweight status (four weeks), reduction of body weight 
(duration dependent upon degree of overweight), and main- 
tenance of reduced weight status (four weeks). 
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The following physiologic functions were studied at 
rest: systolic and diastolic blood pressure measured by 
the auscultatory method, respiratory rate, tidal volume, 
respiratory minute volume and oxygen consumption meas- 
ured by a closed circuit technique. The oxygen required 
for work performance and oxygen debt as a result of work 
were calculated without a reference standard and with body 
weight as a reference standard. The work, performed on 
a bicycle ergometer, was 1250 Kg-m/min and 1720 
Kg-m/min by the males and females, respectively. Re- 
spiratory rate, tidal volume and minute volume the first 
minute after work were also studied. 

In general it was found that the rate of weight loss var- 
ied among the subjects and was greater for each subject 
during the early part of the reduction regimen. In the ma- 
jority of subjects studied, during and following a decrease 
in body weight, there was a significant decrease in resting 
oxygen consumption, and a significant decrease in the oxy- 
gen required for work performance and in the incurred 
oxygen debt, expressed either with or without a reference 
standard. Respiratory rate was essentially unchanged 
whereas tidal volume and minute volume at rest and during 
the first minute after work were variable with a general 
trend to decrease although not significantly so in all 
subjects. 94 pages. $1.50. Mic 56-3078 


ALTERED PERMEABILITY TO SODIUM OF 
ULTRAVIOLET TREATED YEAST 


(Publication No. 17,738) 


Raymond Thomas Sanders, Ph.D. 
Stanford University, 1956 


A series of experiments were conducted to determine 
1) whether UV light enhances or decreases entry of sodium 
ions into yeast, 2) what part of the quartz UV spectrum 
produces the effect with greatest efficiency, 3) by what 
mode of action the UV affects permeability, and 4) what 
the data tell about the nature of the cell membrane and 
permeability in general. 

In these experiments, a single strain of Saccharomyces 
has been employed throughout, These were grown in 
liquid culture (1% yeast extract, 3% glucose, 0.05M 
NaH, PO,) at 30°C under constant aeration and harvested 
after varying periods of incubation by centrifugation in a 
Goetz centrifuge. For irradiation, the cells were sus- 
pended in 0.1 N NaCl containing materials the effect of 
which was to be tested. The preliminary experiments 
were irradiated with a Sterilamp (85% transmission at 
2537A); the majority were irradiated with a mercury arc 
operating at atmospheric pressure. Sodium and potassium 
were determined in a Beckman DU flame photometer and 
compared against previously prepared standards. 

When yeast cells are irradiated in 0.1 N NaCl solution 
for 30 minutes under a Sterilamp, there is an increase in 
the sodium and a decrease in the potassium content of the 
cells; however, equivalent amounts are not exchanged. 

The relative efficiency with which 5 x 10“ quanta of 
wavelengths 239, 245, 253.7, 265, 280, 335, 366, and 435 
mu altered the permeability were determined. Wave- 
lengths longer than 265 mu were without effect, while the 
efficiency of the shorter wavelengths increased to a 








maximum at 239 mu, the shortest wavelength tested. The 
ability of the cells to produce colonies after irradiation at 
245 mu was not appreciably reduced. 

The nature of the injury is indicated in part by the be- 
havior of cells analyzed at 30 minute intervals after irra- 


diation. Up to 90 minutes following exposure, the inward 


sodium flux and outward potassium continue. When the 
magnitude of the effect (sodium influx) is compared against 
varying lengths of exposure at constant intensity, the curve 
is exponential during the first 15 minutes, after which it 
levels off. This demonstrates a cumulative type of injury, 
an increment from the previous irradiation history adding 
to the total effect. A lesion reparable after a prolonged 
active period is suggested by the data. To ascertain the 
mechanism of injury, a number of experiments were tried. 
Divalent ions known to have an effect on permeability were 
investigated. Magnesium (0.01 M) was without effect, 
whereas calcium had an ameliorating effect on irradiation 
in ratios of 1 calcium to 20 sodium ions. 

Dilute solutions of mercuric chloride (5 x 10~°M) and 
cupric chloride (10~*M) caused an ion exchange very sim- 
ilar to UV. This exchange was intensified under the influ- 
ence of UV. Zinc chloride (0.01M) was ineffective in pro- 
ducing an influx of sodium, but did not inhibit the action of 
UV. These effects are assumed to be owing to the forma- 
tion of mercaptides by heavy metals. 

The radiation sensitivity of the cells is not appreciably 
affected by glucose metabolism. Although the total ionic 
content is slightly altered under exogenous conditions, the 
irradiation effect is still present. The inhibitors NaCN 
and iodoacetic acid, as expected, therefore, are without 
any effect on the ion distribution in the controls, and so- 
dium cyanide has no protective value against radiation 
damage. 

Irradiation of the cells under an atmosphere of nitrogen 
produces a protection of approximately 50 per cent. In- 
hibition of the effect under anaerobic conditions is equally 
true of exogenous as well as endogenous conditions and 
appears to depend only upon the state of anaerobiosis. It 
is therefore suggested that under UV, constituents of the 
cell membranes are oxidized, permitting freer flux of 
salts. 114 pages. $1.50. Mic 56-3079 


SIGNIFICANCE OF ALDOLASE IN 
THE SERUM AND TISSUES: AN 
EXPERIMENTAL AND CLINICAL STUDY 


_ (Publication No. 17,889) 


John Adams Sibley, Ph.D. 
University of Minnesota, 1956 


By determination of the content of the glycolytic en- 
zyme, aldolase, in the blood serum and tissues of patients 
and experimental animals under a wide variety of physio- 
logical and pathological conditions, it was attempted to 
learn the significance of an elevation in the serum level 
and to determine the mechanism of the maintenance of the 
constant normal level. 

In rats the presence of a large transplanted neoplasm 
always resulted in a high serum content. Studies demon- 
strated that the excess enzyme arose from the tumor mass 
and that associated conditions present in the tumor-bearing 
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animals did not alter the serum level. Radiation therapy 
or tumor chemotherapy usually lowered the high aldolase 
level. Experimental hepatic necrosis from carbon tetra- 
chloride inhalation resulted in very high levels but of short 
duration. Evidence was presented that in rats renal 
excretion is an important, although not the only mode of 
elimination of aldolase from the blood. 

In a study of the blood of over 900 patients, a constant 
normal level was determined and was found to be unaffected 
by a wide variety of disease states. Significant although 
usually not marked elevations were found in 23 percent of 
cases of malignancy. Very highelevations always occurred 
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ADMINISTRATIVE RULE MAKING 
IN WISCONSIN CONSERVATION 


(Publication No. 18,377) 


Donald Edward Boles, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor David Fellman 


In the late 1800’s, Wisconsin, which normally regulated 
conservation activities through legislative enactment, took 
the first steps toward conservation regulation by adminis- 
trative agency. Early agencies had almost no administra- 
tive rule making authority, and became embroiled in polit- 
ical battles between “Old Bob” LaFollette’s Progressive- 
Republicans and the Republican-Stalwarts. While conser- 
vation programming suffered from these feuds, the march 
toward administrative regulation of conservation acceler- 
ated from 1900 to 1925. | 

In 1927, public pressure forced the Wisconsin legisla- 
ture to create the present six-member conservation com- 
mission as a device to improve conservation administra- 
tion and planning, as well as a technique for removing 
conservation from partisan politics. The commission 
hires a full-time director, charged with administering its 
policies plus the day-to-day administration of the conser- 
vation department. However, the director’s power to 
employ department personnel is subject to the advice and 
consent of the commission, a fact plaguing director-com- 
mission relations throughout the years. 

The 1927 legislation gave wide administrative rule 
making powers to the commission, but not until 1933 was 
the commission given this power in the time-consuming 
and controversial fields of fish and game regulation. At 
this time, the rule making authority of the commission 
reached maturity and remains essentially unchanged today. 
The legislature has in effect gone out of the business of 
conservation regulation except in over-all matters of state 
policy. 

Under the first Wisconsin administrative procedure 
act, the conservation department developed some of the 
best formaled rule making procedures of any agency. Thus 
its processes will require little revision as a result of the 
1955 revised administrative procedure act, aimed at clar- 








in acute hepatitis, in contrast to the normal values in ob- 
structive jaundice and chronic liver disease, and aldolase 
determinations were thus found to be of clinical value in 
the differential diagnosis of liver disease. From experi- 
mental and clinical studies the presence of acute, rather 
wide-spread tissue injury was postulated as a cause of 
elevation in serum aldolase level. 

In a comparative study of the aldolase content of car- 
cinoma of the colon or rectum and adjacent normal mucosa 
in patients, an increase in enzyme content was always as- 
sociated with the malignant transformation. 
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ifying and improving agency practices resulting from am- 
biguities in the original act. 

The primary sources initiating conservation rules in 
Wisconsin are department personnel, private groups and 
a series of advisory committees of which the conservation 
congress is most noteworthy. Like most state agencies, 
the conservation commission tends to favor informal pro- 
cedures for initiating rule making. Commission relations 
with the Congress have been strained in recent years 
because the commission rejected various Congress rec- 
ommendations in favor of those from private interest 
groups. 


The second major stage in the administrative rule 
making process involves public hearings. No general 
statute required all rules of the commission to be pre- 
ceded by public hearings, but hearings are always held 
(except in emergencies) on fish and game season rules 
and petitions to enter land under the forest-crop act. 
Moreover, hearings publicized in advance, are regularly 
held on rules relating to interstate boundary waters, com- 
mercial fishing and petitions for private fish hatcheries. 

Conservation policy requires all rules, except emer- 
gency rules, to be cleared through the attorney general’s 
office. Moreover, the statutes demand the governor’s 
approval of rules fixing open and closed seasons on fish 
and game. Through these and other techniques the gover- 
nor and the attorney general play a part in conservation 
policy formulation and rule making. | 

Neither of the two formalized methods of administra- 
tive review provided for in the Wisconsin administrative 
procedure act have been important in conservation rule 
making. However, commission policy permits direct sub- 
mission of petitions for modification or repeal of conser- 
vation rules, and this technique has been the one most 
utilized in administrative review. Because of the absence 
of formal standards governing this method of review, per- 
sonality plays an important role. 

Though conservation rules are subject to judicial re- 
view, only a limited case law has been built up on thesub- 
ject. Thus many significant questions in the field of ad- 
ministrative law are still unanswered. The Wisconsin 
Supreme Court appears to appreciate fully the functioning 
of the administrative process in conservation and has not 
succumbed to the temptation to interpose its attitudes in 
place of those of the administrators in technical areas. 
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SCIENCE IN THE COURTS: A SURVEY OF 
SCIENTIFIC EVIDENCE. AND ITS IMPACT 
UPON THE JUDICIAL PROCESS 


(Publication No. 18,013) 


Raymond Louis Carol, Ph.D. 
Syracuse University, 1956 


Chiefly within the past fifty years, new inventions and 
discoveries of science have found their way into methods 
of American police investigation and trial processes and 
have imposed upon the law and lawmakers the task of 
adjustment to the conditions engendered by these new de- 
velopments. This study is concerned specifically with an 
examination of the method and degree in which modern 
scientific evidence has been accepted or rejected in the 
courts and the problems which it raises in connection with 
traditional safeguards for the criminally accused. 

Law and science often differ in method and objective. 
While the scientist seeks truth, the law may seek balance, 
equity, or compromise, or the prosecution and defense 
strive to win a case. The common law of evidence has 
developed rules such as those of judicial notice, hearsay, 
privileged communications, real and testimonial evidence, 
which may assist or hinder the presentation of scientific 
evidence. Constitutional guarantees against unreasonable 
search and seizure and compulsory self-incrimination 
may be added deterrents to the gathering and use of such 
evidence. 

There is no definite formula for court acceptance of 
evidence produced by new devices or techniques. A court 
will extend judicial notice to such evidence when the device 
which has produced it has become generally accepted as 
accurate. The discretion of the court, therefore, plays a 
large role in acceptance, and often produces a cultural lag 
between the law and science which may result in injustice. 

A study of court cases reveals three categories of 
scientific evidence. The first covers devices and tech- 
niques accepted by the scientists and the courts: finger- 
prints, photography, and various electronic and recording 
devices. The second category is that of cases in which 
scientific acceptance is general but where many courts 
have withheld recognition: tests for drunken driving and 
blood tests for paternity. The third category deals with 
devices of limited validity or those which are still highly 
controversial, and therefore not acceptable to the majority 
of scientists and all of the courts. The “lie detector” de- 
vice and the techniques of hypnosis and narcoanalysis fall 
within this group. 

The general impact of science upon the judicial process 
looms greater as science progresses. Many common law 
rules and courtroom practices can be adjusted to accom- 
modate the beneficial aspect of new discoveries; in fact, 
the state does not always make use of developed scientific 
aids available to it, as the coroner-medical examiner 
question reveals. However, science threatens to make 
many phases of the trial and pre-trial process automatic, 
and tends to diminish the role of the jury. At various 
stages of the criminal procedure, the courts should revive 
or revitalize common law rules to protect the accused. 
Legislatures must authorize expert help for the accused 
who has to defend himself against the proofs of science. 
Experiments in furnishing panels of impartial experts to 
assist courts in obtaining justice have been sponsored and 
should be observed as possible solutions for the lag be- 
tween science and the court processes. 





Finally, there is an ethical problem presented in the 
need to protect the individual and his dignity against the 
claims of the state for freedom in its role of apprehending 
the criminal. The differences of opinion as to how invio- 
late an individual’s mind and body are or should be from 
the scientific searchings of new devices and techniques 
reveal the law-science conflict as a meaningful subject of 
continuing surveillance for many branches of study. 
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THE POLITICAL RIGHTS OF 
BRITISH CIVIL SERVANTS 


(Publication No. 17,845) 


James Bernard Christoph, Ph.D. 
University of Minnesota, 1956 


The aim of this study is to consider, with reference to 
the experience of Great Britain since the eighteenth cen- 
tury, how a democracy can reconcile the right and duty of 
all its citizens to take an active part in public life with the 
right of the public to receive politically impartial admin- 
istration from its civil servants. The hypothesis examined 
is that the range of permissible areas of political partici- 
pation for state workers is not fixed but depends on factors 
such as the nature and history of the civil service, the 
public image of the service, the character of the nation’s 
government and politics, and the political consciousness 
of public employees, especially as exemplified in the ac- 
tivities of civil service unions. 

In Great Britain the basic question has been phrased 
in rather different terms than in the United States, where 
it has been a matter primarily of imposing restrictions to 
soften the effects of the spoils system and protecting civil 
servants against the pressure of party machines. In pre- 
merit system days the British lacked a spoils philosophy 
that required that changes in party rule result in large 
turnovers in staff; civil servants came into government 
via the patronage route, but once in they were permanent. 
Because Britain developed its merit system before popular 
democracy was established, there was no Jacksonian at- 
tachment of the spoils principle to the democratic myth. 
The personnel rights question is one chiefly for executive 
rather than legislative determination; hence the vital de- 
cisions are taken in the departments rather than outside 
of them. A strong tradition of the civil service as a class 
apart possessing a distinct ethos helped build on the higher 
levels an immunity against political involvenient and a kind 
of monastic outlook. Agitation for liberalization has taken 
place largely among the lower grades. : 

Thus the question has been looked upon by the staff 
chiefly in terms of civil rights and by the officialdom from 
the viewpoint of the necessity of maintaining public confi- 
dence in a neutral civil service. It has meant that the 
more likely the employee’s actions are to be regarded by 
the public as dangerously partisan, the more restricted 
he is apt to be; but it has also meant the converse, that 
the less he comes into contact with the public and the less 
he is consciously identified with the service, the greater 
are his chances of being allowed to undertake political 
acts. 

The history of staff rules shows a gradual but signifi- 
cant movement from rigid restrictionism to increased 
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liberalization, due to the impact of increased public re- 
spect, discreet use of existing rights, and staff association 
pressures. Until 1950 the ban on national partisan activi- 
ties was broad and formally strict, although a survey of 
selected departmental experience showed that in practice 
substantial amounts of leniency were shown those who 
proceeded discreetly. The effect of recent changes has 
been to bring prescription into line with traditional in- 
formal practices, e.g., by recognizing that local govern- 
ment participation seldom threatens the reputation of the 
service, by creating categories of service grades for dif- 
ferential treatment. Thus the lower grades and industrial 
employees are free to undertake almost all political ac- 
tions; the middle levels are still partially restricted; and 
the higher ranges remain under traditional prohibitions. 
Special rules affect membership in totalitarian political 
groups. The process has been evolutionary and pragmatic. 
It is concluded that Great Britain has developed an out- 
look toward the political rights of its public employees 
that emphasizes neither extreme restrictionism nor com- 
plete liberty, but stresses experimentation and differential 
treatment skewed in the direction of increased participa- 
tion. 562 pages. $7.15. Mic 56-3083 
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Because domestic commodity producers had an eco- 
nomic interest in the development of post-war United 
States trade, the organizations representing the farmer 
were active in the sphere of American foreign policy. The 
national farm organizations--The American Farm Bureau 
Federation, the National Farmers Union, the National 
Grange, and the National Council of Farmer Cooperatives-- 
and the major commodity groups formulated proposals 
with reference to governmental trade policy, and substan- 
tial resources were expended by these groups to secure 
acceptance of their proposals in law or in administrative 
action. | 

The resources available to these organizations were 
the product of a combination of elements. Among these 
elements conditioning the strength of farm groups in for- 
eign affairs were their claim to representativeness, the 
experience and knowledge of the leadership, the prestige 
and the cohesiveness of the organizations, and the attrac- 
tiveness of farm organization programs to other groups. 
The efficacy of the claim to representativeness was de- 
termined by such factors as the size of the membership 
and its geographic distribution, the intensity of member- 
ship interest in the multi-functional farm organizations, 
and the degree of group cohesiveness. 

A further element conditioning farm group strength 
was the experience and knowledge of the leadership. Offi- 
cials and staff members in the national organizations and 
a few large commodity groups had experience both of a 
general nature and in the area of foreign affairs which 





enabled them to fulfill the demands of congressmen for a 
rationale on foreign policies which competed with that of 
the Administration. ; 

Other elements of farm group strength, prestige and 
the attractiveness of the organizational programs to other 
groups, increased the ability of agricultural organizations 
to make claims on the government. Because the field of 
foreign affairs is on the periphery of farm interests, it is 
an advantageous area in which to measure prestige. Two 
national farm organizations have made alliances with non- 
farm groups that advocate an internationalist economic 
policy. Numerous commodity groups have joined forces 
with non-farm groups embracing a protectionist policy. 

Of the devices utilized by farm organizations for influ- 
encing the development of governmental policy, the most 
productive were those employed in connection with action 
by Congress. Access to the administrative branch, even 
on matters of foreign policy, was primarily through the 
Department of Agriculture. Consequently, the principal 
aim of farm groups was to secure for Congress and for 
the Department of Agriculture a maximum of responsi- 
bility in determining foreign trade policies. Commodity 
groups, fearing competition from importers, worked for 
the return of the tariff- making function to Congress, or at 
least for restrictions upon administrative discretion in 
this matter. These groups also sought to strengthen their 
influence over the application of quotas upon competing 
imports by supporting legislation to vest complete author- 
ity for the quota- making function in the Secretary of Agri-. 
culture. 

The national farm organizations were more interested 
in finding foreign markets than in preventing imports. 
They favored freer trade, and initiated and developed into 
law proposals for promoting commodity exports. These 
measures, passed at a time when foreign markets for 
American agricultural products were diminishing, were 
instrumental in preventing further decreases in foreign 
commodity sales during 1954 and 1955. 
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The history of direct primary legislation in Minnesota 
shows a pattern of steady expansion of the voter’s partici- 
pation in the nominating process. Beginning in 1899 with 
a law that applied only to Hennepin County, the direct pri- 
mary was soon extended to all county, judicial, and Con- 
gressional nominations. In 1913 all state-wide offices 
were added. | 

This study examines many of the criticisms of and 
claims for the direct primary in the light of the Minnesota 
experience. For example, one common criticism is that 
the direct primary results in too many candidates for 
office. However, in the Minnesota primaries for state- 
wide and Congressional nominations from 1912 through 
1954, in over half of the potential nominations there was 
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only one, or no, candidate in the primary of each of the 
major parties. There were three or more candidates in 
only thirteen per cent of the possible primary contests. 
Instead of too many candidates, Minnesota voters in most 
instances did not even have a choice of candidates in the 
primary elections. The presence of an incumbent office- 
holder was one factor in keeping down the number of can- 
didates. | 

The office of Governor attracted the highest number of 
candidates in the primaries, an average of 3.23 candidates 
over the forty year period. The office of State Auditor 
attracted the smallest number, averaging 1.28 candidates 
per possible primary contest during the same period. 

Both proponents and opponents of the direct primary 
point to voter participation in the primaries as an argu- 
ment for their position. In Minnesota, on the average, 
about a third of the potential voters never go to the polls 
at all, Another third vote in the general elections, on the 
average, but not in the primaries, The remaining third, 
on the average, vote in both the primaries and the general 
elections. Participation in the primaries has seldom gone 
above forty per cent or fallen below thirty per cent. There 
is no evidence that participation is increasing as voters 
become more accustomed to the direct primary. 

Since 1933 Minnesota has had the open primary. Even 
prior to that date, the tests for party affiliation of the voter 
were so weak as to be quite ineffective in preventing the 
crossing of party lines. Minnesota voters have long been 
characterized by a high degree of independency in that 
many of them split their tickets in the general election, or 
change from one party to another. It is difficult to eval- 
uate the effect of the direct primary upon party leadership, 
party responsibility, and party discipline when up to one- 
third of the voters exhibit this independence. Some ob- 
servers believe that in Minnesota this independence pre- 
ceded and was one of the causes of the adoption of the 
direct primary. Ny 

From fime to time party organizations in Minnesota 
have used pre-primary endorsements in an attempt to 
control the nominations. In general, parties with strong 
organizations can get their candidates nominated, while 
weak organizations cannot. There is no evidence to indi- 
cate that the direct primary has weakened the party organ- 
izations. 

Finally, there is no evidence that the direct primary 
has resulted in a weakening of the two-party system in 
Minnesota. The Republican party has averaged about the 
same percentage of the general election vote in the last 
decade as it did in the first decade of the use of the direct 
primary. | 320 pages. $4.10. Mic 56-3085 
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THE THEORY 
1. While Marx had little to say about agriculture that 
could be used as a blueprint by the Bolsheviks for the 





socialization of post 1917 agricultural Russia, given the 
circumstances with which the Soviet leadership was faced, 
the plans for organizing agriculture outlined by Lenin did 
seem to fit into the projected pattern for the construction 
of socialism. 

2. The socialist agricultural program as originally 
outlined by Lenin was founded upon two basic concepts 
which have since served as fundamental Soviet dogma: 
First, that socialism could be introduced into the Russian 


countryside only through the collectivization of the land 
and of the peasantry and second, that the only possible 
medium for collectivization was the industrialization of 
farming. Furthermore, according to Lenin, only the 
“large-scale” unit, the giant farm, could provide the de- 
sired base for the industrialization of agriculture. 

3. Although the heated debate within Bolshevik ranks 
during the 1920’s was centered largely about the dispute 
over the possibility of establishing socialism in a single 
state and the timing of various moves, all sides accepted 
the course charted by Lenin as providing the way that 
must be followed eventually if agriculture was to be so- 
cialized. Therefore, once Stalin had adopted the program 
of socialism in one state his plan for the organization of 
agriculture directly followed that of Lenin. Nevertheless, 
in the timing and in the choice of means for achieving 
collectivization Stalin abandoned Lenin’s counsel. While 
Lenin had asserted time and again that collectivization 
could succeed only after the peasants were thoroughly 
persuaded of the superiority of a collective system, Stalin 
based his decision to force the peasants into the collec- 
tives, at least in part, upon the assumption that the advan- 
tages of industrialization in farming are so great that once 
established on the farms the peasantry would readily and 
enthusiastically adapt themselves to the new way of life. 

4. There was, however, a further reason behind Sta- 
lin’s decision to force the peasants into the collectives, 
which in turn served to provide the third and final aspect 
of Soviet agricultural policy. This was based upon the 
recognition that the produce of agriculture was necessary 
if the capital for the desired rapid construction of Soviet 
industry was to be accumulated. Therefore, the greater 
control that collectivization gave the state over the peas- 
antry and their product also contributed considerably to 
Stalin’s decision to force the peasantry onto the collective 
farms. 


THE PRACTICE 

1. All has been overshadowed by the need of the total- 
itarian system to expand continually its control over the 
peasantry. Therefore, in all cases where the satisfaction 
of this need has conflicted with steps necessary for the 
accomplishment of some other desired program (i.e., the 
stimulation of local initiative) the latter has suffered as a 
result. Some of the major examples of this process of 
working toward an ever greater degree of control over the 
peasantry are as follows: 


a) By far the most important innovation in Soviet 
agricultural politics since the establishment of the 
collectivized system was the further enlargement of 
the farms by the initiation of a program to amalgamate 
the smaller collectives in 1950. In spite of the concen- 

' tration of the Russian press upon the claim that this 
move was primarily aimed at strengthening the indus- 
trial base of the collective system a careful examina- 
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tion of the campaign and especially subsequent devel- 
opments arising out of the amalgamations reveals that 
in fact the central goal of the enlargements was that 
of achieving an ever firmer grip over the peasantry 
and the land, a degree of control that was not practi- 
cable in the smaller collectives. Thus, for example, 
the amalgamations have made possible an extension 

of the state and party bureaucracies into the collective 
farms where direct official administration was unknown 
prior to 1950. Similarly, the amalgamations have 
worked to dilute the close personal relationships that 
had thrived in the smaller collectives thus giving the 
central dictatorship the benefit of the age old principle 
of divide and rule. 


b) A recent innovation in the Soviet administrative 
scheme deserves further close observation by future 
students of Soviet affairs. In the local direction of the 
collectives by the district (rayon) state and party offi- 
cials not only does the standard system of dual state 
party control (in the external control and direction of 
an economic institution) seem to have been abandoned, 
but the concentration of all power in the hands of a sin- 
gle official at this level has been accomplished by plac- 
ing all responsibility on the shoulders of a party secre- 
tary attached to the MTS--machine-tractor-stations. 


2. In spite of the many significant changes that have 
been introduced into the system of administrating the col- 
lectives, especially since 1950, none has given promise of 
solving the serious dilemma with which the dictatorship 
has been faced in its attempts to achieve a measure of 
efficiency in the operation of the collectives. As originally 
outlined by Lenin a successful collective system is de- 
pendent upon the peasants’ acceptance of the collectives 
which would in turn allow for a high degree of local auton- 
omy in the operation of affairs as the only possible avenue 
to efficient operation. In practice, however, not only is 
there little evidence of any significant increase in the 
acceptance by the peasants of the system but there is every 
indication that in spite of repeated assertions for the need 
to effect a devolution of power to the collectives every 
action taken to achieve such a goal is followed by a reac- 
tion that in fact results in a further advance of the system 
of central control. 286 pages. $3.70. Mic 56-3086 
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In the 1930’s military-nationalism had become the 
most conspicuous influence on Japan’s foreign relations. 
The purpose of this dissertation is to examine the devel- 
opment of Japan’s military-controlled politics as it affected 





the conduct of Japan’s foreign policy in the period prior 
to the Pacific War and to appraise the role of Konoye 
Fumimaro 4f 4$730@ therein during his tenure of the pre- 
miership which he thrice assumed over the period from 
1937 to 1941. 

Konoye was a descendant of the Fujiwara family, a 
court noble of the highest rank. Largely because of his 
family prestige and tremendous popularity with the public, 
he was thrust into the political limelight as the hope of the 
mixed group of military, financial, and political circles. 
Moreover, his chauvinistic thinking, which had been mani- 
fested especially after Japan’s venture in Manchuria in 
1931, made him acceptable to the military clique, in par- 
ticular. 

Konoye was thrust into the premiership in June, 1937. 
Ironically enough, a little more than a month after his 
assumption of office, armed conflict broke out in north 
China. The “China Affair” posed a troublesome problem 
for the Konoye Government chiefly because of the inde- 
pendent position of the military in consequence of the pre- 
rogatives accorded them under the Meiji Constitution of 
1889. Konoye was unable to control the military, and in 
the end he wound up by being a complete puppet in their 
hands, 

As the fighting gradually developed into an all-out con- 
flict between China and Japan, Japan’s foreign policy be- 
came increasingly aggressive, while the weak and falter- 
ing Konoye was unable to thwart the rabid militarists. 
Japan’s bold policy reached a climax in the conclusion of 
the Tripartite Pact during the second Konoye Cabinet, and 
the subsequent course of Japan’s foreign relations was 
marked by a progressive deterioration of American-Japa- 
nese relations. . 

During the second and third Konoye ministries, Konoye 
tried to effect an American-Japanese rapprochement, 
However, the protracted American-Japanese negotiations. 
looking to such a rapprochement proved futile in view of 
the unyielding differences between the United States and 
Japan. Moreover, the dual nature of the Japanese foreign 
policy made the success of the negotiations impossible. 
While the civil government was conducting the American- 
Japanese conversations, the military was making war 
preparations. On the issue of peace or war, K6ndye failed 
to press his opinion and finally gave way to General Tojo 
mvien x i # 4%, who argued for war with the United 

ates. 

The way in which Konoye tried to manage Japan’s for- 
eign policy was not a successful one. To attribute Konoye’s 
failure simply to his personal demerits would be a super- 
ficial observation, for in modern Japanese politics there 
were forces, such as the Emperor, the Genro, and the 
senior statesmen, whose help might have been effective 
to Konoye in performing his burdensome assignment. Yet, 
it was unfortunate that Konoye did not fight to the end. By 
virtue of his family background, Konoye had easy access 
to the Throne. And Konoye could have taken an initiative 
in counselling the Emperor to exercise his theoretically 
absolute authority over military affairs, when the military 
persistently obstructed government policy, which, if it had 
been well conceived and properly carried out, might have 
prevented the Pacific War. 

337 pages. $4.35. Mic 56-3087 
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John Théodore Ballard, Ph.D. 
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Chairman: Associate Professor Russell M. Ross 


Increased governmental activity in recent years, and 
the resulting increased burden upon the revenue system, 
has emphasized the need for evaluation of financial admin- 
istration in government. State-local financial relation- 
ships are one phase of the problem. It is the purpose of 
this study to describe and analyze the impact of state con- 
trols upon financial administration in Johnson County, 
Iowa. Statutes governing financial administration, as in- 
terpreted by Opinions of the Attorney General and decisions 
of the Supreme Court of Iowa, and control and supervision 
measures instituted by state agencies are related to ad- 
ministrative procedure in the county. 

The findings indicate that state influence over county 
financial administration is typified by restrictive control 
measures. Statutory control encompasses all phases of 

financial procedure, and the principal function of state 

encies is that of enforcement of existing statutes. Funds 

are established by law for carrying on specific activities 
and maximum limits are placed upon taxes that may be 
levied for each particular fund. Under authority granted 
by law, the Auditor of State has established an account 
classification that further restricts county expenditure 
patterns. Within the county, all governmental units are 
required to provide a detailed estimate of their expendi- 
ture needs, but review of expenditure estimates by the 
state comptroller is restricted to assuring conformity 
with statutory stipulated procedures and expenditure lim- 
its. Once the estimate has been approved, no expenditure 
can exceed the amounts designated to a particular fund or 
account unless prior approval is given by the comptroller. 
Machinery for realistic purchasing is non-existent; each 
governmental unit, office, or department acquires supplies 
when and where it desires. Large expenditures are sub- 
ject to statutory contractual stipulations. 

Revenue problems are also acute. Fixed debt limits, 
based upon assessed valuation, tend to fluctuate with the 
business cycle and restrict county borrowing at the time 
this capacity is most needed. The legal definition of actual 
value for property assessment purposes is so ambiguous 
that assessment officials use any valuation base they de- 
sire, which results in an inequitable tax system, and nu- 
merous exemptions tend to reduce total valuation subject 
to taxation. Because of this, state tax commission equali- 
zation duties are more difficult than necessary, and the 
commission cannot direct its supervisory authority into 
channels that best aid in administering the tax laws of the 
state. 

More realistic state-local financial relations can be 
developed upon removal of all tax limitations and upon 
establishing a movable debt limit based upon total county 
revenue received over a period of years. State support of 
borrowing policies and administrative review of debt 





incurred near the maximum limit would provide local 
control with administrative safeguards. Less stringent 
state control of expenditures with increased local admin- 
istrative management of budgetary and expenditure poli- 
cies is desirable, but revision of organization and proce- 
dure on the county level is necessary for realistic budg- 
etary control. A county budget officer, appointed by the 
board of supervisors from a list certified by the State 
Personnel Office, with authority to prepare the county 
budget, maintain a record of accounts, and preaudit ex- 


_penditures, is suggested as one major organizational 


change. It is suggested that state facilities for centralized 
purchasing be adapted to county use with the county auditor 
authorized to process county purchase requests following 
approval by the budget officer. 

Total revenue could be improved by reformulation of 
the actual value formula to include 100% of market value, 
abolishing many of the existing tax exemption programs, © 
and improving state-local cooperation for enforcement of 
the tax laws, especially the moneys and credits tax. All 
aspects of procedure could be improved by adopting sim- 
plified machine techniques. 

252 pages. $3.25. Mic 56-3088 
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James Guthrie Coke, Ph.D. 
University of Minnesota, 1956 


Metropolitan area planning agencies in the United 
States may be classified on three bases. They may be 
official or unofficial. An official agency may be combined, 
partially — integrated, or joint. All agencies may pursue 
one or a combination of four functions: service, broker- 
age, segmental planning, and comprehensive planning. 

A joint planning agency occurs when each paticipating 
local government retains its own planning organization, 
and joins with others in establishing a separate agency. 
The combined type occurs when each participant gives up 
its individual planning powers to an agency that serves the 
planning needs of all. The partially — integrated is inter- 
mediate to the other two types: each local government 
has its own planning agency, but one agency has represen- 
tation from the others. 

The service function consists of supplying other plan- 
ning agencies with the technical tools with which each can 
better perform its individual planning job. The brokerage 
function lies in serving as a forum for other planning 
agencies in the formulation or effectuation of plans volun- 
tarily undertaken by the participants. Segmental planning 
is planning for a single function or service facility with- 
out considering the effect of other functions. Comprehen- 
sive planning has three essential ingredients: flexibility, 
a projection into the future, and observance of the inter- 
action of the most important aspects of development. 

The Southeastern Pennsylvania Regional Planning Com- 
mission is an official, joint agency that has been confused 
about its function since its establishment in 1952. It was 
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created under the provisions of a 1937 general enabling 
statute by Bucks, Delaware, and Montgomery counties. 
These three suburban counties, which surround Philadel- 
phia, had established county planning commissions during 
the two preceding years. 

The history of suburban planning in the Pennsylvania 
portion of the Philadelphia area demonstrates the impor- 
tance for establishing the planning function of a dramatic 
illustration of regional development and of the leadership 
of professional groups. The first was exemplified by the 
extension of the Pennsylvania Turnpike and the building of 
the Fairless Plant by U.S. Steel in Bucks County. The 
second was supplied by the Pennsylvania State Planning 
Board and by the professional planners who had been at- 
tracted to the area by the renaissance of the Philadelphia 
City Planning Commission in 1943. These groups were 
able to capitalize upon the interest of an important subur- 
ban political leader, who persuaded the county political 
organizations that county and regional planning were 
needed. 

However, the regional planning commission was plagued 
from the beginning by a conflict over role. Most suburban 
groups wanted a small — staff *coordinating” agency, while 
groups generally identified with the central city wanted an 
agency that would be financially equipped to do independent 
regional research and analysis. Although the Executive 
Secretary of the regional commission favored the latter 
approach, the conflict was never settled. This uncertainty 
which was combined with administrative deficiencies, po- 
litical conflict, and regional commission that exerted little 
leadership, produced a regional work program that satis- 
fied no one. 

The history of the SPRPC is valuable because it illus- 
trates in microcosm many of the ills to which metropolitan 
area planning is subject. It suggests that professional 
planners should agree upon a role for regional planning 
and an organizational structure that will contribute to the 
achievement of the role. It suggests that the administra- 
tive competence of the executive is more important than 
planning expertise, and that the method of appointing com- 
mission members must produce leadership along with 
responsibility. 

Metropolitan area planning can contribute to the vitality 
of urban government if the long-range goal in each area is 
an official organization devoted to the comprehensive 
planning function. This function can best express the 
values of the community. 

315 pages. $4.05. Mic 56-3089 
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Syracuse University, 1956. 


This study presents an historical analysis of the causes 
and effects of the development of the service function in 
education at Michigan State University with particular 
emphasis on the public administration considerations in- 
cident to this process. 





It is the writer’s premise that the willingness and phil- 
osophical flexibility of public administrators to devise and 
extend programs of service in any area and degree for 
which a public agency has resources to meet deserving 
needs of its constituency is not only an obligation but a 
professionally-provident action which tends to perpetuate 
and enhance the agency and the administrator concerned. 
Michigan State University is considered to exemplify the 
essence of these conditions. It is therefore believed that 
an analysis of the causes and forces leading to the achieve- 
ment of this status can serve as a — case any in 
effective public administration.’ 

The major phases of Michigan State University’s serv- 
ice history as analyzed in this study are: 


1. The cultural, social, and political background of the 
era and area in which the service function in educa- 
tion was conceived and developed. 


2. The evolution and establishment of the first agricul- 
tural college (Michigan State) and its contributions 
to, and influence on, the Federal Land-Grant Act 
(Morrill) of 1862. 


3. The Institution’s role in the anal from 1862 to 
1914, following the Morrill Act and culminating in 
the Smith-Lever Act, including its various programs 
of service such as farmers’ institutes, short courses, 
early agricultural extension and demonstration ef- 
forts; and its experimentation program prior to and 
resulting from the Hatch Act of 1887. 


4. The activities of the Institution between 1914 and 
1955 resulting in the establishment of the Continuing 
Education Service of the University as. the counter- 
part of the Cooperative Extension Service. 


The study gives evidence that the service function in 
education had its primal roots in the early development of 
public education in this country. This trend moved inexo- 
rably away from the traditional or cultural university 
emphasis and toward scientific and practical education. 
With agriculture the principal industry of the era, applica- 
tion of educational techniques and services to meet the 
needs of this group became the movement through and for 
which extension, and informal adult education programs 
were devised. These comprised the substance of the:serv- 
ice concept and philosophy. As the first agricultural col- 
lege, Michigan State pioneered in the implementation of 
this philosophy, thereby creating the euregne for the land- 
grant movement generally. 

It is further concluded that in meeting its obligations 
and opportunities to serve its constituency, the Institution 
was also served. It was principally by this means. that it 
gained the loyal support of the citizen majority, thus as- 
suring its continued political support and, thereby, its 
survival. Its success, in this respect, has correlated 
directly with its degree of adaptability. and determination 
to devise means to meet the needs for its services. More- 
over, the administrators of the Institution have seemingly 
achieved professional stature and “durability” to a similar 
degree, and for similar reasons. 

Finally, it is concluded that the essence of the service 
function in education was not extreme “vocationalism” as 
alleged and decried by the idealists. Michigan State Uni- 
versity, along with its sister land-grant institutions, 
proved that the seemingly incompatible areas of liberal 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 








1940 POLITICAL SCIENCE 





and practical education could be merged in a single, effec- 
tive program. In extending this blended program to broad 
masses without discrimination as to intellectual, social, 
and economic status; and in relating knowledge and culture 
to the day-to-day problems of man’s living and making a 
living, the land-grant colleges assumed their inherent ob- 
ligation to serve the people whose substance supported 
their operation, thus establishing a new concept and a new 
function in education. 549 pages. $7.00. Mic 56-3090 


1, This study does not concern itself with the other 
functions performed by universities - those of research 
and teaching - except as they affect or impinge on the 
service role, 


THE FORMULATION OF PUBLIC POLICY FOR 
COMMERCIAL BROADCASTING BY THE 
FEDERAL COMMUNICATIONS COMMISSION 


(Publication No. 17,950) 


Paul Clifton Fowler, Ph.D. 
_ Indiana University, 1956 


Regulation of commercial radio arid television repre- 
sents one of the principal activities of the Federal Com- 
munications Commission. The Commission allocates sta- 
tion licenses and also reviews the operating policies and 
practices of station licensees. In fulfilling these functions 
the Commission exercises discretion in order to supple- 
ment congressional directions and to formulate additional 
regulatory policy: This study is concerned with the nature 
and content of the Commission’s decisions in order to 
ascertain the manner in which its regulatory duties are 
fulfilled. 

In formulating policy, the Commission is influenced by 
interest groups and congressional elements. The Presi- 
dent through the appointment of Commissioners and the 
Courts by reviewing Commission decisions affect Commis- 
sion action. Broadcast regulatory policy is, therefore, the 
product of the interactions of the influences bearing on the 
Commission combined with Commission discretionary 
authority. 


There are two general types of license allocation cases: 


single applications and competing applicaiions. The more 
controversial phase of broadcast regulation is concerned 
with the review of station operation. This review includes 
the manner in which the licensee fulfills his responsibili- 
ties in providing time for the discussion of controversial 
issues and political speeches, the over-all quality of the 
program schedule, and the fairness and impartiality of the 
presentation of programs of public interest. 

The licensing policies of the Commission have not been 
seriously challenged. After a somewhat questionable be- 
ginning, a measure of stability was achieved in judging 
Single application cases. This seemed to be true also of 
competing radio applications. With the advent of televi- 
sion, the demand for radio frequencies was drastically 
reduced and television application cases, particularly 
competing television applicants, occupied most of the 
Commission time. While it is essential that the Commis- 
sion retain flexibility in evaluating television applications, 





the factors considered have been given contrary values 
which have created uncertainty and confusion. 

Policies formulated to encompass the review of station 
operating practices encountered vigorous resistance from 
the broadcast industry and congressional committees. In 
spite of opposition the Commission initiated a number of 
controversial policies, but it has made no real effort to 
enforce them. The failure to implement these controver- 
sial policies appears to be due to lack of support from 
any “politically effective” interest and opposition from 
the most important forces affecting policy. The result 
has been failure of the policies except for their influence 
upon broadcasters who are familiar with the Commission’s 
viewpoints and follow them through choice or the fear of 
positive Commission action. 

446 pages. $5.70. Mic 56-3091 


A STUDY OF THE IOWA JUDICIARY 
(Publication No. 18,566) 


John Wayne Wood, Ph.D. 
State University of Iowa, 1956 


Chairman: Associate Professor Russell M. Ross . 


In this study the Iowa judiciary is described, arialyzed, 
and compared with other state judicial systems. Proce- 
dural problems and recent reform movements are sur- 
veyed, observing how reforms adopted in other states are 
suitable for improving the Iowa judicial system. 

The Iowa judiciary evolved from an appointive system 
under Territorial Government (1838-1846) to a wholly 
elective judiciary under the Constitution of 1857. As in 
other states the trend toward popularly elected judicial 
officials reflecting Jacksonian Democratic philosophy of 
government developed belatedly around the middle of the 
nineteenth century. Iowa did not alter judicial selection 
methods at the first of this centruy as did many other 
states. Supreme court and district judges are still nomi- 
nated by political party conventions rather than direct 
primary elections. Neither the judicial recall movement 
or nonpartisan primary movement of the Progressive era 
were adopted for Iowa judges. 

There are weaknesses in the organization of Iowa 
courts. The justices of the peace are decreasing in num- 
ber and in urban areas are used by highway patrolmen as 
traffic courts. There is need for re-districting and re- 
assignment of judges within the district courts. Iowa has 
not been redistricted for judicial purposes since 1913. No 
judges have been added since 1931. A survey of district 
court cases covering the period 1951-1952-1953, by the 
Iowa Attorney General’s Office, indicates that wide ine- 
qualities exist in the number of cases handled by each 
district judge in the various judicial districts. 

Other states are progressing toward administrative 
centralization of their courts, The lowa Supreme Court 
has supervisory control over the lower courts through a 
constitutional grant of power which has never been fully 
exercised. The office of Court Statistician established by 
the 1955 Legislature provides systematic collection of 
judicial statistics in Iowa. Statistics compiled by the 
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Court Statistician will enable the Supreme Court to insti- 
tute administrative control over the lower courts. The 
present information collected by the Statistician is to aid 
redistricting and re-organization of the lowa judiciary 
planned for the 1959 General Assembly. The office of 
Statistician may develop into that of Court Administrator 
found at the federal level and in a number of states 

Five states, including Iowa, nominate judges of the 
supreme and district courts in party conventions. Popular 
election of Iowa judges occurs after prior nomination in 
district and state judicial conventions of the political par- 
ties. Thus the necessity of a primary election campaign 
is avoided. In the last thirty years the political affiliations 
of lowa’s Supreme and District Court Judges have followed 
those of the legislative and executive branches of govern- 
ment, During the Democratic shift of the 1930’s the state 
courts were filled largely by Democrats. Presently all 
the supreme court members and most of the district judges 
are Republicans. 





Tenure of judges in Iowa is more dependent on political 
trends within the state than on the actual term provided, 
Comparative ease of re-election is possible where judges 
wish re-election. Most of the present supreme court and 
district judges were originally appointed by the governor 
for ad interim appointments. Occasionally bipartisan 
endorsement has been given district judges, and it is com- 
mon practice for one party to refrain from nominating an 
opponent to run against a well established judge with long 
service. 63 

Reforms developing in other states are adaptable to 
the Iowa situation. Recommended improvements would 
decrease or abolish justice courts, re-assign district 
judges, and increase salaries. Continued collection of 
statistics and further supreme court supervision over 
lower courts is urged. The General Assembly may re- 
district judicial districts, create judgeships, and alter 
inferior court organization. Adoption of the Missouri Plan 
of selecting judges would require constitutional amendment. 

292 pages. $3.75 Mic 56-3092 
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STATUS FACTORS WITHIN THE ARMED FORCES 
(Publication No. 17,859) 


Clark Louis Hosmer, Ph.D. 
University of Minnesota, 1956 


Adviser: Donald G. Paterson 


The concept of status of enlisted men in the armed 
services was found to be useful in studying recruitment of 
volunteer enlisted men. 

The soldier’s social status was judged to be at the bot- 
tom third of jobs in general but the sailor was judged to 
be at a higher social level than had been inferred from 
earlier studies. The Navy and the Air Force were more 
preferred than the Army, the Marine Corps, and the Coast 
Guard. A positive relationship was found to exist between 
familiarity with and preference for given armed forces. 
Potential recruits judged friends and relatives to be more 
important sources of information about the armed forces 
than newspapers, radio, magazines, motion pictures, or 
posters and billboards. | 

The appeals the armed forces have in common were 
discovered to be their “kind of work” and “living condi- 
tions”. Appeals associated with particular armed forces 
were “comfort” for the Navy, “modernity” for the Air 
Force, and “kind of people” and ‘spirit of fellowship” for 
the Marine Corps. Data were inadequate to confirm, deny, 
or extend expectations regarding appeals associated espe- 
cially with the Army and the Coast Guard. 

Methodological findings were: (a) a triad cut-off tech- 
nique developed in the study helped to sift evidence on re- 
cruiting appeals and (b) a technique proposed by Osgood 


and Stagner did not produce stable estimates of the deter- 
minants of occupational prestige. 
are 204 pages. $2.65. Mic 56-3093 


SET AS A DETERMINANT IN THE ASSOCIATIONS 
OF NORMAL AND RETARDED CHILDREN 


(Publication No. 17,871) 


Julia Lois McHale, Ph.D. 
University of Minnesota, 1956 


Adviser: John E. Anderson 


SUBJECTS: 








180 females, divided into three main groups: High 
School (Mean C.A, 14.3, Mean I.Q. 110); Fifth Grade 
(Mean C.A. 10.4, Mean I.Q, 106); Retardate (Mean C.A. 
14.1, Mean I.Q. 66). : 

Each of these main groups was subdivided into four 
equivalent units containing 15 subjects each.. The Normal 
groups attended Syracuse, New York schools; the Retard- 
ates were resident at the Syracuse State School for edu- 
cable, high grade defectives. . 


METHODS AND MATERIALS: 


Four WORD LISTS were constructed. Each list con- 
tained 52 items: 32 called DENSITY items and 20 called 
INTERPOSITION items. All items were based on a four- 
word series. 

DENSITY items were used to investigate the effect of 
slanting on the associations to a given stimulus word. 
INTERPOSITION items were used to investigate the effect 
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of the placement of a single slanted word in a four-word 
series. 

Items were administered orally, to the High School and 
Fifth Grade subjects, ina group. They were administered 
orally, ‘and individually, to the Retardate group. 

Means and Standard Deviations were calculated, and 
significance tests applied. ’ 


PURPOSE: | : 

1. To ascertain if increasing the number of slanted 
words in a four-word series, also increased the amount of 
change away from the original reply. 

2. To ascertain the effects of the differential place- 
ment of a single slanted word in a four-word series. 

38. To compare the performance of retarded adoles- 
cents with their intellectually normal age mates, and also 
with children nearer their mental age. 


RESULTS: 

1. All three groups were influenced by the introduction 
of slanted words. Effectiveness of the slanting increased 
as the number of introduced words increased from 1 to 2 
to 3. 

2. All three groups were influenced by the location of 
a single slanted word in a four-word series. The closer 
the slanted word was placed to the stimulus word, the 
greater its effect. 

3. The Number of Different Responses given, as well 
as the number of Types of Association used, tended to in- 
crease with the number of slanted words added, and with 
the change in location of a single slanted word. This scat- 
ter was more notable for the Fifth Grade and Retardate 
groups. 

4. The High School and Fifth Grade groups resembled 
one another in their susceptibility to the influencing stim- 
uli and were significantly different from the Retardate 
group. 

9. In efficiency at these tasks, groups ranked in the 
following order - High to Low High School, Fifth Grade, 
Retardate. 


CONCLUSIONS: 

1. That set and subsequent replies can be changed by 
the introduction of slanted words, and that this change in- 
creases with the number of words added. 

2. That the most effective location for a single intro- 
duced word, is immediately preceding the Stimulus Word. 

3. That Normal and Retarded children react similarly, 
and are both effectively influenced by the DENSITY and 
INTERPOSITION items. 

4. That the performance of the Retardates is generally 
inferior to that of the Normal groups. 

3. That Mental Age appears to be the chief determinant 
of performance level on the verbal tasks imposed in this 
study. 111 pages. $1.50. Mic 56-3094 





' THE DEVELOPMENT AND EVALUATION OF AN 
INSTRUMENT FOR MEASURING CERTAIN 
POSTULATED PERSONALITY VARIABLES 

DEFINED IN A LEARNING CONTEXT 


(Publication No. 18,043) 


Norman Earle Wallen, Ph.D. 
Syracuse University, 1956 


In this study an attempt was made to employ certain 
basic observables of the learning process as constructs in 
the more general area of personality. The variables used 
were “ease of acquisition” of appropriate stimulus-re- 
sponse associations, “resistance to extinction” of the re- 
sponses and “stimulus generalization” of the responses. 

It was postulated that these variables are of the nature 
of personality traits; that is, the relative position of an 
individual within a group, with respect to these variables 
is considered to be independent of the specific learning 
situation--provided the situation is such as to minimize 
(ideally eliminate) the effects of specific prior learnings 
or skills. 

Many psychologists are of the opinion that a general- 
ized intellectual factor (*g”) does exist. Further, a num- 
ber of writers have emphasized the importance of early 
childhood learning which, some think, may be rather ade- 
quately conceptualized in terms of conditioning and dis- 
crimination learning. Hence, it was considered that the 
largely discarded concept of a generalized “ability to 
learn” should be of value in investigating the area of in- 
tellectual or cognitive performance. Specifically, it was 
postulated that individuals forming associations easily 
should, in the course of time, become most adept in intel- 
lectual performances. 

Inasmuch as much of the. behavior described as intel- 
lectual depends upon transfer of training and since the 
theoretical explanation of transfer is in terms of stimulus 
generalization, it was further postulated that the latter 
trait should be positively correlated with intellectual abil- 
ities. 

“Resistance to extinction” of responses would be ex- 
pected to interfere with cognitive efficiency inasmuch as 
inappropriate responses are maintained. In addition to 
cognitive behavior, this variable has been presented in the 
literature as a useful construct for dealing with the type 
of generalized behavior loosely defining the term “rigid- 
ity.” This approach was incorporated into the present 
study. 

The device developed to measure the postulated con- 
structs was a group test of discrimination learning, one 
form: of which provided measures of “acquisition” and 
“generalization;” the other form provided measures of 
“acquisition” and “extinction.” Pure tones were played 
to the subject by means of a tape recorder and responses 
were made on a device which provided immediate informa- 
tion as to correctness of choice. 

The study attempted to obtain evidence as to the relia- 
bility (in the sense of stability over time) and construct 
validity of the measures. Construct validity was assessed 
by means of hypotheses predicting relationships with other 
variables. The sample consisted of high school juniors 
and seniors (N = 283). The major results were as follows: 

1. The reliability of acquisition scores was found to 
be of the magnitude of .45 to .64 depending upon the choice 
of responses employed in re-testing (over a six-week period). 
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2. Acquisition scores correlated .38 with scores on the 
Lorge- Thorndike Intelligence Test - Non-verbal battery. 

3. Significant differences in acquisition scores were 
found between academic classes, the ranking from high to 
low being: eleventh grade regents, twelfth grade, eleventh 
grade non-regents. 

4. The rank order correlation between class mean 
scores on the “acquisition” measure and Lorge-Thorndike 
scores was .90. : 

9. Reliability different from zero was not demonstrated 
for the extinction or generalization measures. 

6. No significant correlations were found between “ac- 
quisition” scores and either the Wesley scale or the test 
of rigidity developed for the study. 

7. The correlation between acquisition scores and 
scores of a similar nature obtained under laboratory con- 
ditions was .25 (N = 31 college undergraduates). 

The conclusions of the study are that the conceptualiza- 
tion of a basic “learning ability” and its importance as a 
determinant of adult cognitive efficiency appears fruitful 
and warrants further investigation. The measure of dis- 
crimination learning used in this study appears to be a 
satisfactory test and warrants additional utilization, either 
in investigations of the learning process itself or, as in 
this study, as a measure of an inferred personality con- 
struct. The ‘*extinction” and “generalization” measures 
warrant further refinement but have not been shown in the 
present study to be either reliable or to have “construct” 
validity. 181 pages. $2.40. Mic 56-3095 


PSYCHOLOGY, CLINICAL 


PERSONALITY, STRESS, AND 
TEMPORAL GENERALIZATION 


(Publication No. 18,527) 


Golda Joan Eversmeyer, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor I, E. Farber 


The present experiment represented an attempt to: 
a) investigate possible differences in the relationships of 
the Taylor A-scale and of a composite measure based on 
the Hysteria (Hy) and Psychasthenia (Pt) scales of the 
MMPI to performance; b) to determine the relationship 
between stress produced by verbal threat and administra- 
tion of strong electric shock and performance; and c) to 
determine the nature of the effects of stress on the rela-. 
tionships between the two related personality measures 
and performance. A specific purpose of the investigation 
was to determine whether or not high Hy minus Pt and low 
A subjects demonstrated greater generalization and 
poorer discrimination, under stress than do low Hy minus 
Pt and high A subjects. 

Four groups of subjects, each consisting of 20 men and 
20: women, were employed. Two groups consisted of in- 
dividuals scoring either high or low on the A-scale but 
within the middle range of Hy minus Pt scores. The re- 
maining two groups were composed of subjects who scored 





either high or low on the Hy minus Pt scale but within the 
middle range of A-scale scores. Each of these four groups 
was divided into two subgroups, one of which was threat- 
ened with electric shock for poor performance and which 
actually received shocks immediately following several 
trials. No mention of shock was made to subjects in the 
other subgroup, nor were any shocks ever administered 

to them, 

Performance was measured in a simple RT training 
task and in tests for temporal generalization during which 
subject was required to respond to a stimulus by squeezing 
a Smedley-type hand dynamometer. . During the training 
series, the stimulus followed a ready signal at a standard 
12-sec. interval, During the succeeding generalization 
trials, the interval between the ready signal and the re- 
sponse stimulus was varied. The procedure and apparatus 
employed permitted the use of two measures of perform- 
ance, amplitude and latency of response. 

The major results- were as follows: 

1.. There were no significant main effects of stress. 
However, men in the stress groups showed greater differ- 
entiation between the training and longer generalized in- 
tervals than did men in the non-stress groups. 

2. Neither of the personality variables was related to 
speed of response during training. However, high subjects, 
regardless of the personality measure, responded with 
greater amplitude during training than did low subjects. 
This difference occurred for high and low A subjects only . 
under stress conditions, while for high and low Hy minus 
Pt subjects it occurred primarily under nonstress. | 

3. There were no main effects of the personality vari- 
ables on response speed at the generalized intervals. Al- 
though high Hy minus Pt women showed faster responses 
at the shorter generalized intervals than did low Hy minus 
Pt women under stress, they did not differ under Nonstress. 
There was no difference between high and low H Hy minus Pt 
men under either stress or nonstress conditions. Low Y wy 
men responded more quickly to the shorter generalized _ 
intervals than did high A men under nonstress; they did 
not differ under stress conditions. No difference was ob- 
tained for high and low A women under either stress or 
nonstress conditions. 

4. Although there was a significant main effect of 

© individual differences in personality on amount of discrim- 

ination, this effect held only for men. Men scoring high 
on either personality measure showed greater differences 
in response speed between the training interval and the 
shorter generalized intervals than did low-scoring men 
under both stress and nonstress conditions. The person- 
ality variables were not related to amount of differentia- 
tion between the training interval and the longer general- 
ized intervals. 59 pages. $1.50. Mic 56-3096 
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AN INVESTIGATION OF THE CONNOTATIVE 
MEANING FUNCTION IN SCHIZOPHRENIC 
PATIENTS AND NORMALS 


(Publication No. 17,852) 


Douglas William Freed, Ph.D. 
University of Minnesota, 1956 
Adviser: Wallace A. Russell 

The purpose of the present investigation was to deter- 
mine whether schizophrenics are defective in their ability 
to communicate in terms of connotative meaning, and if so, 
what part this defect may play in the language disturbances 
of schizophrenics. A second purpose was to evaluate the 
ability of these patients to use phonetic symbolism to get 
meaning from communications, and to determine how pho- 
netic symbolism may be related to connotative meaning. 

The experimental group was made up of 50 diagnosed 
schizophrenics at the St. Cloud V. A. Hospital. Those with 
additional organic diagnoses related to cerebral function- 
ing and those under acute treatment were excluded. The 
control group was composed of 50 employees of the Hos- 
pital. All subjects in both groups were given four tests: 
(1) the Shipley-Hartford Vocabulary Test, given as a 
measure of intelligence; (2) a Continuous Additions Test, 
given as a measure of motivation; (3) the Semantic Differ- 
ential, given as a measure of connotative meaning; (4) a 
Chinese-English Word-Matching Test, given as a measure 
of the ability to use phonetic symbolism. 

An analysis of descriptive data for both groups revealed 
that there were no significant differences between them on 
the variables of age, education, and intelligence. The re- 
sults of the Continuous Additions Test, with substantiation 
from some additional information, suggest that the exper- 
imental and control groups were not different in motiva- 
tional level. The Semantic Differential ratings of the sub- 
jects were analyzed with respect to within-group variance. 
The schizophrenic group showed significantly greater var- 
iance than the control group. The Word-Matching Test 
results were analyzed with respect to (1) correct match- 
ings, and (2) agreement in matchings within groups. The 
members of the control group matched the words correctly 
significantly more often than did members of the patient 
group, and there was significantly greater agreement 
among members of the control group on the matchings 
made. The word-matchings of subjects in both groups 
were then compared with the Semantic Differential ratings 
assigned to the words. There was a significant tendency © 
on the part of the control subjects to match those words 
having the most similar ratings. This tendency was not 
revealed by the schizophrenic subjects. Finally, Word- 
Matching Test scores were correlated with Shipley-Hart- 
ford Vocabulary scores for both groups. Neither coeffi- 
cient was significantly different from zero, 

The conclusions which can be drawn may be simply 
stated as follows: 


(1) Schizophrenics are defective in the ability to com-. 
municate in terms of connotative meaning. 


(2) Schizophrenics are significantly less able to obtain 
cues from phonetic symbolism than are normals. 
The mechanism which enables normals to obtain 
such cues remains unclear. 





(3) Schizophrenics do not share the common cultural 
conceptions of the meanings of sounds or sound- 
groupings. 


(4) Phonetic symbolism is related to the connotations 
attached to the sounds. 


(5) Phonetic symbolism is not related to intelligence, 
at least outside of the defective range. 
125 pages. $1.70. Mic 56-3097 


AN INVESTIGATION INTO CERTAIN PERSONALITY 
CHARACTERISTICS AS THEY RELATE TO 
IMPROVEMENT IN PARKINSONISM: THE INFLUENCE 
OF SUBMISSIVENESS, INACTIVITY, PESSIMISM AND 
AFFECTIVE RELATEDNESS ON THE IMPROVEMENT 
OF PARKINSON PATIENTS WITH 
. THE. PAGITANE DRUG 


(Publication No. 17,643) 


Herbert J. Freudenberger, Ph.D. 
New York University, 1956 


It was the purpose of this investigation to determine 
the relationship of personality factors in Parkinson pa- 
tients, and the bearing these factors have upon the degree 
of improvement or lack of improvement with the Pagitane 
drug. 

The subjects of this study were forty-six males and 
females having the Parkinson disease who were treated at 
Kings County Hospital. The subjects were between the 
ages of thirty and sixty-five years, free of other organic 
or physical involvements, and with a negative psychiatric 
history. 

The personality variables of submissiveness-domi- 
nance, affective relatedness-hostility, inactivity-activity 
and pessimism-optimism were considered the essential 
variables, and were evaluated by a psychological battery 
consisting of the Rorschach Test, the Thematic Appercep- 
tion Test, a Focused Interview specifically designed for 
this study, and the Wechsler-Bellevue Intelligence Scale. 
Each subject was given a series of psychomotor tests de- 
signed for this investigation to determine the degree of 
change in post-drug administration. 

Every patient was taken off the drug which had been 
administered previously, over a three-week period. At 
the end of this time each subject was given the motor tests 
on two separate, consecutive occasions concomitantly with 
the Rorschach Test and the Thematic Apperception Test. 
The subjects then remained on the Pagitane drug, at first 
a 1.25 mg. dosage which was later increased to 2.50 mg., 
fora period of six weeks. Uponthe completion of this period 
of time all patients were retested on two separate consec- 
utive occasions with the motor tests in conjunction with 
the Wechsler-Bellevue and Focused Interview. 

Statistical-analysis of the data revealed a high degree 
of reliability among the judges in their ratings of the per- 
sonality variables by means of the Rorschach and Thema- 
tic Apperception Tests. Analysis of the experimental 
group further demonstrated a communality of predictive 
ability at the five per cent level, regarding the submissive- 
dominance and affectively related-hostile scales, through 
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the Rorschach in predicting improved from unimproved 
individuals. Analysis of all forty-six subjects revealed 
statistically reliable differences between the two groups 
on the submissive-dominance and inactive-active scales 
on the TAT. Pessimism-optimism, although suggesting a 
trend did not prove significant in differentiating the two 
groups in either projective tests. A subsequent validation 
study upheld, on a statistically reliable level, the findings 
of the experimental group. 

On the basis of these findings it was concluded that the 
psychological techniques employed in this research could 


reliably identify the personality factors under investigation. 


Individuals who were hostile, dominant and active tended 
not to improve with treatment, whereas subjects who were 
submissive, affectively related and inactive tended to im- 
prove. The Timed test proved non-significant in their 
ability to measure change, from pre-drug psychomotor 
testing to post-drug psychomotor testing, whereas the 
Purdue Test proved significant on the five per cent level 
in differentiating the two groups. 

Although these conclusions were restricted to the group 
studied, there was a sufficient amount of evidence to sug- 
gest that future investigators through further refining the 
techniques and rating scales employed in this research, 
and by varying some of the personality variables may de- 
velop other psychological procedures to permit more ac- 
curate prediction regarding the reactions of individual 
Parkinson patients to medical treatment. 

164 pages. $2.15. Mic 56-3098 


A STUDY OF CONCEPT FORMATION IN 
SCHIZOPHRENICS AND NON-PSYCHOTICS: 

A COMPARISON OF THE CONCEPT FORMATION 
OF TWO HOSPITALIZED GROUPS OF 
SCHIZOPHRENICS WITH VARYING DURATIONS OF 
ILLNESS AND NON-PSYCHOTICS. IN 
TWO DIFFERENT AGE GROUPS 


(Publication No. 17,644) 


Blanche Glass, Ph.D. 
New York University, 1956 


Chairman: Professor Brian E. Tomlinson 


The purpose of this investigation was to determine and 
to compare the concept formation of schizophrenics with 
varying durations of illness and consequently, of different 
chronological ages, and to compare the concept formation 
of schizophrenics with that of non-psychotics. 

There were two basic hypotheses, the first of which 
was that there is a difference in concept formation of non- 
psychotics and schizophrenics; the concept formation of 
schizophrenics is on a more concrete level while that of 
the non-psychotics is on a more abstract level. Secondly, 
concept formation becomes more concrete in nature as the 
individual ages. | 

Two groups of schizophrenics were selected for the 
study. One group consisted of 24 subjects with ages rang- 
ing from 22 to 30 years who had been admitted for the first 
time to a mental hospital, and the other group consisted of 
19 chronic schizophrenics who had been ill for 16 to 27 
years and were between 40 to 54 years of age. Two groups 





of non-psychotics who were of comparable ages to the 
schizophrenics were also selected. All of the subjects 
were American born, their I,Q.’s ranged from 80 to 113, 
and each had had six to twelve years of education. The 
younger groups of schizophrenics and controls each con- 
sisted of ten males and fourteen females and the two older 
groups each consisted of thirteen males and six females. 

The concept formation of each subject was measured 
by the Proverb Interpretation Test, the Weigl-Goldstein- 
Scheerer Color-Form Sorting Test, and the Similarities 
Test. The tests were scored for abstract, low-abstract 
and concrete levels, and for the type of concrete responses 
obtained. Inter-group comparisons were made to deter - 
mine significance of differences. 

The schizophrenics were found to be significantly more 
concrete than the non-psychotics, and their concrete re- 
sponses were more of a en nature than those of 
the non-psychotics. 

The older schizophrenics were more concrete than the 
younger schizophrenics on the Proverb ap tiahineaan Test 
and on the Similarities Test. 

No significant differences in the level of comnest forma- 
tion were found between the older and younger groups of 
non-psychotics. The older group of controls had not | 
reached that point of decline that would yield significant. . 
differences. 

Qualitative data included a comparison of the concrete 
responses of schizophrenics and controls and the relation 
of certain types of concrete responses to anxiety was dis- 
cussed, 

The results were compared with those of related stud- 
ies. The limitations of the study were indicated and sug- 
gestions for further research were made. ign 

On the basis of the study the following conclusions: were 
drawn: 

The concept formation of schizophrenics is more con- 
crete than of non-psychotics. 

There is no significant difference in conceptual ability 
of non-psychotics between the ages of 22 and 30 in com- 
parison with those between the ages of 42 and 53. 

Schizophrenics who have been ill for 16 to 27 years 
show more impairment in the ability to form concepts than 
do schizophrenics who have been recently hospitalized. | 
The difference between these two groups seems to be due 
to the long duration of illness and hospitalization rather 
than to a difference in age. 

While non-psychotics are frequently illogical in their 
thinking, they do not reflect the disorganization and the 
disturbance in communication reflected by the schizo- 
phrenics. The increase in concrete responses, especially 
those of a pathological nature, which occurs at the threat 
of continued failure suggests that the disruption of thought 
processes is engendered by anxiety in both schizophrenics 
and controls. 209 pages. $2.75. Mic 56-3099 
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A STUDY OF THE RELATIONSHIP BETWEEN 
MANIFEST ANXIETY AND EXPECTED HOSTILITY 
FROM OTHER PEOPLE UNDER 
VARYING SITUATIONAL CONDITIONS 


(Publication No. 16,653) 


Marvin Greenbaum, Ph.D. 
Syracuse University, 1956 


The purpose of this study was to explore one facet of 
the interpersonal expectancies of high and low anxious 
subjects. On the basis of the general relationship that has 
frequently been postulated between anxiety and the antici- 
pation of danger we hypothesized that the highly anxious 
individual would tend to expect more hostility from the 
environment than would the low anxious individual. We 
also manipulated the situational conditions of the environ- 
ment in order to study the effect of certain motivating pro- 
cedures upon the expectations of hostility. We investigated 
the effect of an impending evaluation of an ego-relevant 
aspect of behavior (leadership ability) upon a subject’s 
expectations of hostility. This variable was referred to 
as Future Involvement and consisted of two levels: one in 
which a future evaluation of the subject was imminent (fu- 
ture evaluation), and another in which no future interaction 
was structured (future neutral). A second type of situa- 
tional condition (Prior Involvement) manipulated previous 
evaluations of the subject. There were three levels of-this 
type of motivating procedure: success evaluation, failure 
evaluation, and no information. 

The experiment was executed in the form of a factorial 
in which the component variables were manifest anxiety, 
Prior Involvement, Future Involvement, and sex. Anxiety 

was defined in terms of scores from the upper (H.A.) and 
lower (L.A.) 20 percent of a distribution of college students’ 
scores on the Taylor Scale of Manifest Anxiety. Eight 
H.A. and eight L.A. subjects were assigned to a combina- 
tion of one of the three conditions of Prior Involvement and 
one of the two conditions of Future Involvement, making a 
total sample of ninety-six subjects. 

Expected hostility was measured by responses to a 
series of photographs of male faces. These responses 
yielded two measures of this variable. The first measure 
(Expectancy I) involved a comparison of the tachistoscopic 
recognition thresholds for two hostile and two friendly 
faces that were separately selected for each subject on 
the basis of his own rating of the pictures prior to the ex- 
periment proper. The second measure (Expectancy II) was 
obtained by informing subjects that some of the people rep- 
resented in the group of photographs had been deliberately 
selected as being hostile and asking the subjects to choose 
the ones they thought had been so selected. For all treat- 
ments the measures were introduced as methods of assist- 
ing in the evaluation of the people in the photographs. 

Analysis of variance of the Expectancy I scores re- 
vealed that the H.A. group was more responsive to the 
hostile stimuli than the L.A. group only when a future 
evaluation was imminent. A chi square analysis also in- 
dicated that the H.A. group in the “future evaluation” situ- 
ation had the most subjects who recognized the hostile 
faces more quickly than the friendly ones. Analysis of the 
Expectancy II scores showed somewhat different results. 
Here the H.A,. group, in general, had a relatively greater 
responsiveness to hostile stimuli as evidenced by the find- 
ing of a significant main effect for the anxiety variable. 


























The differences between these two measures may have 
been a function of the amount of overt, verbal-social be- 
havior involved in each of them. In Expectancy I the sub- 
jects were unaware of the relevance of hostility as a sig- 
nificant dimension, while in Expectancy II this area be- 
came openly verbalized. 

There were no significant findings with respect to the 
variable of Prior Involvement and it is possible that this 
came about as a result of the mildness of the motivating 
procedures. However, there is an equally plausible case 
to be made for the possibility that these conditions are 
unrelated to expectations of hostility. 

251 pages. $3.14. Mic 56- 3100 





THE EFFECTS OF TWO TYPES OF 
REINFORCEMENT ON THE PERFORMANCE OF 
PSYCHOPATHIC AND NORMAL CRIMINALS 


(Publication No. 18,156) 


Karl Joseph Kadlub, Jr., Ph.D. 
University of Illinois, 1956 


The present study was designed to be an empirical test 
of an hypothesis derived from repeated clinical observa- 
tions involving the nature of the psychopathic disorder. A 
survey of the literature on psychopathy has revealed con- 
siderable agreement on the conclusion that this disorder 
involves some dysfunction ‘in the area of emotion and mo- 
tivation with special emphasis in the spheres of ethical, 
moral and social values. Further analysis of the problem 
on the basis of the conclusions of current authorities on 
this subject led to the more refined hypothesis that psy- 














by the implicit and explicit use of words and sentences. 














Two groups of subjects, fifty-six men in each, were 
selected from the population of inmates incarcerated at an 
Illinois state penitentiary. Both groups were chosen to 
represent the extreme ends of an hypothetical continuum 
of social adjustment, and warranted the designations, 
criminal psychopathic and criminal normal. The criteria 





ject and verbal. 








utilized in selecting the men for both groups involved the 


extremes of such variables as previous court and institu- 
tional record, employment record, type of military dis- 
charge, current institutional adjustment, diagnosis, prog- 
nosis for improvement, and type of offense committed. 
The two categories of men were then divided into two sub- 
groups which resulted in the formation of four groups of 
subjects; two criminal psychopathic and two criminal 
normal. To test the hypothesis mentioned previously, the 
subjects were required to perform a learning task under 
two conditions of reinforcement. 

The performance task consisted of the rote learning of 
a serial list of twelve nonsense syllables, by the anticipa- 
tion method, which was presented thirteen times to each 
subject with a memory drum, The total number of words 
anticipated correctly by the subjects was used as the 
measure of secondary drive and motivation. The condi- 
tions of reinforcement were designated by the labels, ob- 
Object reinforcement consisted of the 
periodic presentation of cigarettes during the course of 
performance, the number of packages given being 
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determined by the number of words learned. The condition 
of verbal reinforcement consisted of periodic statements 
of approval and commendation, such as, “You are doing 
exceptionally well.” One group of criminal psychopaths 
and one group of criminal normals performed under the 
condition of verbal reinforcement, and the two remaining 
groups performed under the condition of object reinforce- 
ment. 

On the basis of the hypothesis tested it was predicted 
that the criminal psychopaths would achieve significantly 
lower scores under the condition of verbal reinforcement 
than would the criminal normals. The data were analyzed 
by the use of an analysis of covariance, factorial type, with 
adjustments made for two extraneous variables, intelli- 
gence and age. In neither case did the analysis reflect 
significant differences, either with respect to differences 
between groups, or the interaction between categories of 
subjects and conditions under which they performed. 

Thus, this study does not provide evidence to support 
the hypothesis of differences in the degree of performance 
by psychopaths and normals under conditions of verbal 
reinforcement. It was concluded that the results of this 
study suggest that psychopaths do, in fact, react to verbal 
reinforcement in a manner similar to that of normal peo- 
ple. The implications of these conclusions were utilized 
in the development of an alternative hypothesis involving 
the nature of psychopathy, as well as an alternative frame 
of reference within which the psychopath might be viewed 
and approached for purposes of future study. 

81 pages. $1.50. Mic 56-3102 


A STUDY OF THE EDWARDS PERSONAL 
PREFERENCE SCHEDULE IN 
RELATION TO SOCIO-ECONOMIC STATUS 


(Publication No. 17,131) 


Carroll James Klett, Ph.D. 
University of Washington, 1956 


The goal of the present study was to collect normative 
data on a high school population in the course of investigat- 
ing performance on the Edwards Personal Preference 
Schedule (EPPS) as a function of IQ, grade, age, sex, and 
differential social class membership. The primary vari- 
able under investigation was the latter, defined in terms 
of the socio-economic scale, based on occupation, devel- 
oped by the United States Bureau of the Census. | 

The majority of the EPPS items were rescaled for 
social desirability using 206 high school students as 
judges. No relationship was found between the obtained 
social desirability scale values, utilizing the method of 
successive intervals, and sex, grade, or socio-economic 
status. The correlation of these scale values and those 
obtained by Edwards on a college population was .94. 
Comparison of the goodness of fit of the paired items re- 
vealed that Edwards’ scale values yielded a better fit. 
This was reflected in the slightly greater relationship be- 
tween probability of endorsement of an item in a given 
pair and the difference between the social desirability 
scale values of the items in the pair. 

The normative data were collected from two large King 
County high schools which were thought to constitute a 





fairly adequate reference group. A total of 1,633 subjects 
appear in the establishment of these high school norms, 
with the subjects distributed about equally as to sex, and 
with what appears to be a representative distribution as 
to age and grade for a high school group, It was clear, 
from the comparisons made with the norms for. a college 
group, that the high school group differs sufficiently as to 
indicate the use of separate norms when working with high 
school students. Such norms are presented in this study. 
The intercorrelations of the EPPS variables, their relia-. 
bilities, and percentile norms are presented for use with 
similar groups. , 
Testing the effect of socio-economic status on the 
EPPS variables by means of correlations and with use of 
an analysis of variance design that controlled the influence 
of IQ indicated that this variable did not have a pronounced 
effect on the test scores. Only two of the sixteen EPPS 
variables, autonomy and dominance, were found to be sig- 
nificantly related to socio-economic status when IQ was 
controlled in the analysis of variance design. Low, but 
significant, correlations were obtained with other varia- 
bles but the small amount of the variance accounted for 
by the size of the correlations justifies the exclusion of 
this variable from practical consideration in the interpre- 
tation of the results of EPPS tests, at least in so far as 
the definition of socio-economic status utilized may be 
considered adequate for the purposes to which the test 
might be put. 7 
Relationships between the test scores and IQ, grade, . 
and age are presented by means of correlations, and a 
further study of the effects of IQ, sex, and socio-economic 
status are also presented. The results would seem to 
support theoretical expectations. For example, abasement 
and deference were found to be significantly higher. among 
the low IQ groups, while achievement and dominance were 
significantly higher among the high IQ groups. Achieve- 
ment, dominance and aggression were significantly higher 
among the boys than among girls, while the girls had sig- 
nificantly larger scores on deference, affiliation, succor- 
ance, and abasement. The significant differences found, 
and trends observed, should prove useful in formulating. 
further research, and would seem to support the useful- 
ness of the Edwards Personal Preference Schedule as an 
instrument for use in investigating personality differences. 
86 pages. $1.50. Mic 56-3103 


SOME PERSONALITY CORRELATES 
OF READING DISABILITY 


(Publication No. 17,746) 


Helene Rank Veltfort, Ph.D. 
Stanford University, 1956 


The present study has been concerned with the rela- 
tionship between hostility and reading disability. On the 
basis of theoretical considerations and studies of children 
with reading disabilities, the following hypotheses were 
formulated. | 

1. There will be a greater amount of hostile fantasy 
in children who demonstrate reading disability than in 
those without such disability. 
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2. Children with reading disability will demonstrate 
more neuroticism than children without such disability. 

3. Children with reading disability will demonstrate 
less socially condoned aggressiveness (assertiveness) 
than children without such disability. 

4, Children with reading disability will demonstrate 
more anti-social behavior than children without such dis- 
ability. ; 

The following measures were used to test these hypoth- 
eses: 

Finney’s Palo Alto Aggressive Content Scale was taken 
as the measure of hostile fantasy. This scale categorizes 
any Rorschach response according to its aggressive con- 
tent and a total Hostile Ideation score is thus obtained for 
each individual. Three judges were also asked to make 
global ratings of hostility based on the Rorschach records. 
A statistically significant degree of agreement was obtained 
between the judges’ ratings and the Finney scale (p< .01). 

A measure of Neuroticism was obtained. Three well 
qualified clinical psychologists were presented the Ror- 
schach records of matched pairs of subjects, and asked to 
decide which member of the pair was the more neurotic. 
The judges did not know that the subjects had been paired 
on the basis of reading ability. The three judges agreed 
significantly among themselves in making their decisions 
(p< .01). 

An Assertive scale was designed for the present inves- 
tigation. It consisted of 20 True-False items, descriptive 
of behavior, commonly arising in school situations, which 
can be considered as assertive or submissive. 

A Behavior Invéntory, slightly modified from the Hag- 
gerty-Olson-Wickman Behavior Schedule, was also used. 
It is a check-list of common behavior problems. Teachers 
indicated not only the presence or absence of a given prob- 
lem, but the frequency of occurrence. The children’s 
home. room teachers checked both the Inventory and the 
Assertive scale. 

The sample consisted of 50 children with reading dis- 
ability matched with 50 children who could read adequately. 
The children came from similar socio-economic back- 
grounds, and all were attending the fifth grade in an urban 
school system. The subjects were matched as to chrono- 
logical age, sex, and 1,Q,. The mean chronological age was 
10 years, 4 months, and the mean I.Q. was 99.7. 

The results obtained are summarized below. 

1. No differences in Hostile Ideation were found be- 
tween Poor Readers and Good Readers. 

2. Poor Readers were found to be more neurotic than 
Good Readers (p = .05). 

3. Poor Readers were found to be significantly less 
assertive than Good Readers (p < .001). 

4. No differences in anti-social behavior were found 
between the two groups. 

The finding that the Poor Readers were more neurotic 
and less assertive than the Good Readers is consonant 
with other research results and with the present theoret- 
ical schema. Further research should concern itself not 
only with measuring variables, but with a study of their 
interactions, so as to arrive at a better understanding of 
ego functioning. 87 pages. $1.50. Mic 56-3104 
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ASSOCIATIVE REACTION TIME AS A FUNCTION OF 
FREQUENCY OF S-R PAIRING AND 
NUMBER OF RESPONSE ALTERNATIVES 


(Publication No. 17,988) 


Jerry S. Wiggins, Ph.D. 
Indiana University, 1956 


PROBLEM: In lieu of specific information regarding sub- 
jects’ previous contacts with the words involved in word- 
association experiments, experimenters have tended to 
infer individual response tendencies from the distribution 
of responses among a group of subjects. By this method, 
the inverse relationship between response frequency and 
associative latency has been demonstrated as has the pos- 
itive relationship between number of response alternatives 
and associative latency. Stimulus frequency, however, 
has been found to be related to several variables, some of 
which might be expected to be related to decreased asso- 
ciative latency values and one of which is clearly related 
to increased associative latency values. The purpose of 
the present study was to clarify the existing situation by 
developing and implementing a methodological framework, 
for the study of verbal associations, that emphasizes the 
importance of the conditions under which a given response 
is acquired by an individual subject. In this framework, 
stimulus and response frequencies are suksumed under the 
more general concept of the number of S-R pairings that 
have occurred. 


SUBJECTS: The subjects were 270 undergraduate psy- 
chology students assigned to 27 groups of 10 each. 


PROCEDURE: The latencies of verbal associations were 
investigated as a function of: (1) the frequency with which 
the verbal stimulus is paired with one or more verbal re- 
sponses and (2) the number of different response alterna- 
tives that have been paired with that stimulus. A 3x3x3 
analysis of variance design was used, with three row val- 
ues of frequency of paired presentation, three column yal- 
ues of number of response alternatives and three replica- 
tion layers involving three different stimulus syllables. 
Subjects were instructed to look at pairs of nonsense syl- 
lables and pronounce the syllables on the right during a 
training series. The syllable on the left remained the 
same from trial to trial while the one on the right varied 
according to the experimental design. By varying the 
number of different response syllables which appeared on 
the right and the frequency with which they were paired 
with the stimulus syllable on the left, it was possible to 
“build-in” to the subject an associative response hierarchy 
to a single stimulus. The associative latency of the test 
trial, in which the subject was instructed to associate to 
the training stimulus, was the dependent variable meas- 
ured by an electronic voice-key arrangement involving a 
standard electric timer. | 
































RESULTS: Reaction time scores were transformed to 
log-centiseconds for purposes of an analysis of variance. 
Both frequency of paired presentation and number of re- 
sponse alternatives were found to be significant sources 
of variation (p<.001). The control layer variable which 
employed different stimulus syllables was not significant 
nor were any of the interactions. A significant tendency 
for subjects to give the same response on the test trial 
that they had given on the last practice trial (“recency 
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effect”) was found, but this tendency was not significantly 
correlated with reaction time. 


CONCLUSIONS: It was concluded that: (1) associative 
latency decreases as frequency of S-R pairing increases; 
(2) associative latency increases as the number of re- 
sponse alternatives increases; and (3) there are no signif- 
icant interaction effects between these two variables. 

67 pages. $1.50. Mic 56-3105 


THE DIFFERENTIAL EFFECTS OF STRESS 
ON TASK PERFORMANCE AS 
A FUNCTION OF ANXIETY LEVEL 


(Publication No. 18,450) 


George Witt, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Assistant Professor Barclay Martin 


Statement of the Problem 

It was predicted that the performance level of high and 
low “anxious” persons would change differentially from a 
neutral to a failure situation. Two complex verbal per- 
formance tasks were used. The scores on a recall of sto- 
ries task were hypothesized to show the above-mentioned 
differences in change of performance level to a signifi- 
cantly greater extent than the scores on a vocabulary task. 
Two personality tests were used, one a measure of anxiety 
and the other a measure of tendencies to make interfering 
responses. 





Procedure 

One hundred and twenty volunteer, male, undergraduate 
students from Marquette University were given a group 
paper and pencil test composed of 45 items selected from 
the Interfering Tendency Questionnaire and the Taylor 
Manifest Anxiety scale. The extreme 30 per cent in both 
ends of the distribution of interfering tendency scores 
were individually tested. These groups were re-formed 
on the basis of the Taylor Manifest Anxiety scores for 
testing the hypothesis in relation to that measure of anx- 
iety. 

The Iowa Picture Interpretation Test was given. Then, 
the first test battery composed of a story recall task and 
a vocabulary test was given in a relatively non-stressful 
situation. Failure instructions were administered to in- 
crease the stress level. An equivalent battery of tests 
was then given. 





Results 

Only the performance level for the high and low Taylor 
Anxiety groups shifted in significantly different directions. 
The highs tended to get lower story recall scores in the 
failure situation, while the lows tended to get higher story 


recall scores. The changes in performance on the vocab- — 


ulary scores were not significant. However, a comparison 
of differential shift between story recall scores and vocab- 
ulary scores showed no significant differences. 

The interfering tendency groups, while shifting in the 
direction predicted, did not differ significantly either on 
story recall scores or vocabulary scores. 





Conclusions 
This study shows that the interaction of anxiety levels 

and stress levels holds for a story recall task and not for 
a vocabulary task, High anxious persons tend to do poorer 
in a failure testing situation than in a neutral testing situ- 
ation while the low anxious persons tend to perform better 
in a failure situation than in a neutral situation. 

106 pages. $1.50. Mic 56-3106 
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A THEORY OF DECISION MAKING 
(Publication No. 17,716) 


Robert Frederick Fagot, Ph.D. 
Stanford University, 1956 


This thesis presents an additive model and four pro- 
gressively weaker derivative models for the explanation 
and prediction of individual decision making among two- 
dimensional alternatives, and reports an experiment com- 
paring the models in a simple situation of riskless choice. 
The model provides a method of measuring “subjective 
value” or “utility,” which under some conditions leads to 
an ordered metric scale, and under still more restrictive 
conditions to an interval scale. 

The models are concerned with choices in pair-wise 
comparisons between alternatives which involve just two 

components. The basic additive model deals with a class 


of two-component choice situations whichcan be character- 


ized intuitively as one in which the individual behaves as 
though he assigns subjective values to each of the compo- 
nents independently, and adds the values together to get 
the value of the composite alternative. He then chooses 
that alternative of every presented pair which has the 
higher value, or utility. When an individual satisfies this 
condition, he is said to have an additive utility function; 
i.e., he satisfies an additive model. The model is formally 
characterized, and four necessary conditions for the exist- 
ence of an additive utility function are derived. These 
conditions - the structural conditions - are empirical 
consequences implied by the assumption of additivity about 
the preference relations, and hence can be tested directly 
by observation. Four weaker models are defined in terms 
of the structural conditions. The weakest model is the 
ordinal, and progressively stronger models are defined by 
adding on the structural conditions, one at a time. If one 
model is stronger than another, it contains all the assump- 
tions of the weaker model, plus one or more additional 
assumptions. Although a stronger model has more empir- 
ical consequences than a weaker model, the stronger model 
may not provide as good a fit with the observations since 
these additional consequences may not be perfectly satis- 
fied, 

In the experiment, 24 subjects assumed the role of a 
personnel manager and were required to make pair-wise 
choices among hypothetical applicants for an executive 
position. The applicants were described in terms of just 
two components, ‘intelligence” and ‘ability to handle peo- 
ple.” On each of these components, four levels of ability 
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were distinguished, making a total of 16 alternatives and 
a possible 120 choices. The preferences of each of the 
subjects were analyzed to show to what extent each of the 
models could account for them. For each model, each 
system of observed preferences was reduced to a subset 
of independent preferences from which all the other pref- 
erences were predictable by means of the assumptions of 
that model. The “smallness” of this subset of independent 
preferences was taken as a measure of the “predictive 
strength” of the model; i.e., the smaller the subset, the 
greater the predictive strength of the model. A composite 
criterion of predictive strength and “errors” was intro- 
duced as a basis for comparing the models. The minimum 
number of preferences which had to be rejected in order 
for the remaining preferences to satisfy the model was 
taken as a measure of the “errors” of a model. On the 
basis of this composite criterion, the ordinal model was 
inferior to all other models, and although the additive 
model provided a good fit with observed systems of pref- 
erences, its predictive strength was not appreciably 
greater than that of a weaker intermediate model defined 


by just three empirical consequences of the additive model. 


On the basis of the composite criterion, it was concluded 
that this intermediate model was at least as good as the 
additive model as an explanation for observed systems of 
preferences. 121 pages. $1.65- Mic 56-3107 


THE EFFECTS OF TEST ANXIETY 
ON DIFFICULT SERIAL LEARNING 


(Publication No. 17,718) 


Joseph Jean Fortier, Ph.D. 
Stanford University, 1956 


Research was conducted to test certain hypotheses 


about the effects of test anxiety on difficult serial learning. 


Anxiety was defined as “the apprehension cued off by a 
threat to some value which the individual holds essential 
to his existence as a personality.” Anxiety was measured 
by a questionnaire which indicated the degree to which 
anxiety should be elicited from a given subject in a testing 
situation used as the threatening cue. 

Under the governing rationale of reinforcement theory, 
three hypotheses were generated from a consideration of 
the studies relevant to the problem of difficulty. Intra-list 
similarity, association value, distracting auxiliary stimuli 
acting as a source of stress, and ordinal position were 
especially singled out for consideration. Several tests 
developed to verify predictions drawn from the hypotheses 
were based on analyses of data gathered while subjects 
learned lists of three-letter nonsense syllables by the 


method of anticipation to a criterion of two errorless runs. 


It was found that anxious subjects do perform less well 
on a list of high intra-list similarity than do non-anxious 
subjects. It was also suggested that anxious subjects per- 
form better than non-anxious subjects under stress condi- 
tions. In addition it was found that anxious subjects do not 
perform differently than non-anxious subjects at ordinal 
positions involving many competing responses. 

On the basis of the above findings, taken together with 
additional analyses of the results in light of implications 
of the reinforcement model, it was concluded that the 





influence of situational anxiety on the acquisition of habits 
depends primarily upon factors other than strength of . 
motivation or the number of elicited competing responses. 
This does not deny the general importance of the last two 
factors in the usual development of habits. Capacity dif- 
ferences. were rejected as a source of explanation for the 
differences in performance. A cognitive perceptual factor 
of attention was hypothesized to account for the relation- 
ship between anxiety and simple and difficult learning or 
problem solving. 85 pages. $1.50. Mic 56-3108 


PAIRED ASSOCIATES LEARNING AS 
A FUNCTION OF ANXIETY LEVEL AND SHOCK 


(Publication No. 18,528) 


Norma C. Fredenburg, Ph.D. 
State University of Iowa, 1956 


Chairmen: Professor Kenneth W. Spence 
Associate Professor I, E, Farber 


The purpose of the present study was to investigate the 
effects of anxiety and its interaction with shock on paired 
associates learning. . | 

Subjects, both men and women, were selected from an 
undergraduate psychology course,.on the basis of having 
made extreme scores on the Taylor Anxiety Scale. Sub- 
jects were assigned to a shock or a non-shock condition 
on the basis of their practise score. The subjects learned 
two lists of paired associates material which involved dif- 
ferent degrees of competition. One list was constructed 
to minimize generalization among the stimulus-response 
pairs andtherefore minimize competition among responses. 
The second list was constructed in such a way as to max- 
imize the competition of the incorrect responses with the 
appropriate response. 

The non-shock groups exhibited superior performance 
on the verbal material with the high anxious subjects per- 
forming at a higher level on List I. For List I, however, 
in which strong competing tendencies were present, the 
low anxious subjects showed a higher level of performance. 

The findings were discussed within the Hulliam frame- 
work utilizing the concepts of habit strength and general 
drive. The shock effects were evaluated in terms of the 
possible occurrence of task irrelevant competing re- 
sponses. 73 pages. $1.50. Mic 56-3109 


BEHAVIORAL EFFECTS OF REGIONAL ABLATIONS 
OF FRONTAL CORTEX IN MACACA MULATTA 


(Publication No. 18,397) 
Gilbert Morse French, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Harry F.. Harlow 


The experiments reported in this dissertation were 
designed to yield information onthe specificity of cerebral 
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cortical lesions sufficient to produce elements of the so- 
called “frontal lobe syndrome.” 

Based upon revised cytoarchitectonic mapping, bilateral 
lesions were placed in two groups of four monkeys each. 
One group, designated the Area 9 group, suffered removal 
of the dorso-lateral granular cortex. The other group, 
designated the Area 6 group, underwent ablation of dorso- 
lateral and ventro-lateral parts of a region corresponding 
closely to Brodmann’s Area 6. 

Standardized tests of the rate of locomotion in a stable. 
cage were administered before and after operation during 
a series of 20-min. sessions. Area 9 monkeys showed a 
marked postoperative increase in the mean rate of locomo- 
tion and decrease in relative decrement of the locomotor 
response within testing sessions. This was in contrast to 
results previously reported for monkeys with extensive 
bilateral ablations of prefrontal cortex combined with 
damage to the head of the caudate nucleus, who showed 
similar high rates of locomotion but no decrement. 

The changes in locomotion were present at least as 
soon as the second day after operation. In earlier studies, 
in which there was two-stage removal of areas grossly 
similar to Area 9, hypermotility failed to develop until 
several days to several weeks after operation. Under the 
conditions of the quantified observations, the increases of 
locomotor rate persisted until at least the fourth postop- 
erative month. In other laboratory situations, high rates 
of locomotion were not maintained over this interval, indi- 
cating a possibly important role for experiental factors in 
the determination of hypermotility in Area 9 monkeys. 

Qualitatively, the hypermotility of the Area 9 monkeys 
involved continuous pacing at the sides of a cage. Although 
in some monkeys there were reliable biases in the direc- 
tion of this environmentally imposed circling, the functional 
asymmetry was not associated in any “_ way with the 
slight asymmetry of ablation. 

During the first few postoperative days, the Area 6 
monkeys maintained their preoperative rates of locomotion 
at the beginning of testing sessions but showed profound 
intra-session decrement. This decrement was associated 
with other signs of easy fatiguability, which were attributed 
to debilitating side-effects of the operation. 

The hypothesis was tested that the rate and time spent 
in execution of a response incompatible with continued lo- 
comotion is less in highly mobile Area 9 monkeys than in 
Area 6 monkeys who have recovered normal, preoperative 
levels of locomotor activity. The response used was bar- 
pressing which lead to either no perceptual change other 
than those associated with the lever-manipulation itself or 
to an increase in the level of illumination in the test box. 
Under these minimally reinforcing conditions, evidence 
supporting the hypothesis was obtained. 

Among the Area 9 monkeys, there was a marked post- 
operative reduction of efficiency on direct, 5-sec. delayed 
response. Shortly after operation all animals of the Area 
9 group performed at close to chance level on this test. 
Two animals of the group later reacquired proficiency but 
showed relative instability of performance. Among the 
Area 6 monkeys, there were no striking interferences with 
delayed response after operation. 

The results of these experiments indicate that damage 
to frontal cortex as far rostral as the anterior border of 
what has been designated Area 6 does not lead to the frontal 


lobe syndrome as manifest by delayed response impairment | 





and increase in the rate of locomotion. On the other hand, 
damage to Area 9 does lead to both effects. 
130 pages. $1.75. Mic 56-3110 


ACQUISITION AND EXTINCTION OF A SIMPLE 
RUNNING RESPONSE AS A FUNCTION OF PARTIAL 
AND CONTINUOUS SCHEDULES OF REINFORCEMENT 


(Publication No. 18,533) 


Donald Francis Haggard, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Kenneth W,. Spence 


The primary purpose of the present experiment was to 
compare rates of acquisition of a simple running response 
under schedules of continuous (100 per cent) and partial 
(50 per cent) reinforcement. During acquisition 48 male 
hooded rats, divided randomly into two equal groups, were 
given ninety trials in a black runway. Each animal re- 
ceived six spaced training trials per day for fifteen con- 
secutive days. The continuous group was reinforced on 
all trials. The partial group was reinforced on half of the 
trials for each day and nonreinforced on the other half, 

All reinforced and nonreinforced trials involved the same 
black goal box. 

Analyses of both an evocation speed and a running speed 
measure indicated that the partial group showed an initial 
decrement in performance extending over approximately 
the first 24 trials although this decrement was statistically 
reliable only for the running speed measure. Later in 
training the performance curves of the two reinforcement 
groups converged and during the final trials the partial 
group showed a reliably higher level of performance on 
evocation speed and equal performance in running speed. 

These results were discussed in relation to several 
alternative formulations of the possible mechanism pro- 
ducing such behavior. It was concluded that hypotheses 
emphasizing generalization from the goal box to the run- 
way of either competing responses or anticipatory frustra- 
tion responses were substantiated by the initial decrement 
in performance of the partial group. However, a formula- 
tion based on the generalization of competing responses 
was not tenable in view of the equal’or even higher final 
level of performance of the partial group. Thus the opera- 
tion of an anticipatory frustration response would best ex- 
plain behavior during the entire period of training. 

A secondary purpose of the experiment was to further 
investigate resistance to extinction under varying stimulus 
and response conditions in the goal box. Following acquisi- 
tion each of the groups was randomly divided into two equal 
extinction groups. One group from each of the acquisition 
conditions received a standard extinction procedure, re- 
maining in the empty black goal box for a period of fifteen 
seconds at the end of each trial. A comparison of the rates 
of extinction of these two groups substantiated previous 
findings that resistance to extinction is greater following 
partially reinforced acquisition than following continuously 
reinforced acquisition. The second continuous acquisition 
group was allowed to jump out onto the rim of the black 
goal box at the end of each running trials. In relation to 
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the comparable standard extinction group this jump-out 
procedure produced no indication of a greater resistance 
to extinction. The second partial acquisition group was 
extinguished in an empty white goal box, remaining in the 
goal box for a period of fifteen seconds at the end of each 
trial, In relation to the comparable standard extinction 
group this procedure was found to decrease the resistance 
to extinction. 87 pages. $1.50. Mic 56-3111 


VARIABLES AFFECTING THE CHANGE IN 
INSTRUMENTAL RESPONSE MAGNITUDE 
AFTER REWARD CESSATION 


(Publication No. 18,538) 
| Ruth B. Holton, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Charles C. Spiker 


Three groups of preschool children learned a simple 
spatial discrimination problem in which pushing the cor- 
rect one of two stimulus windows delivered a marble re- 
ward. After a predetermined number of correct responses 


had been made; reinforcement was omitted for seven trials. 


After these nonreward trials, responses to the stimulus 
window which had been incorrect during training were re- 
warded until S had obtained enough marbles to finish fill- 
ing a marble board, the completion of which entitled him 
to a toy reward, | 

Mean force exerted on the four trials prior to the in- 
troduction of nonreward was compared to the mean force 
exerted on the four trials following the introduction of 
nonreward in order to determine the effect of nonreward 
upon amplitude of response. Results showed that, with 
goal distance controlled, a group receiving a relatively 
high number of reinforcements prior to nonreward showed 
a significantly greater increase in amplitude following 
nonreward than a group receiving fewer reinforcements. 
Furthermore, with number of reinforcements controlled, 
a group introduced to nonreward close to the completion 
of the marble board showed a significantly greater in- 
crease in amplitude than a group experiencing nonreward 
at a point further removed from the goal. Forty four of 
the forty-five subjects showed an increase in amplitude 
following the introduction of nonreinforcement. 

A persistence measure, i.e., the number of responses 
made following the introduction of nonreward before a 
response was made to the window which had been incorrect 
during training, was recorded for the groups nonrewarded 
at different distances from the goal. The group experi- 
encing nonreward close to the goal showed a slight but 
insignificant tendency to persist longer in performing the 
originally correct response than the group nonrewarded 
far from the goal. | 

It was suggested that the experimental variables sub- 
ject to manipulation in this investigation may have differ- 
entially influenced the strength of the instrumental re- 
sponse habit, and/or the magnitude of the frustration pro- 
duced drive. 58 pages. $1.50. Mic 56-3101 





THE RELATIONSHIP BETWEEN THE EFFECTIVENESS 
OF A SECONDARY REINFORCER AND 
CERTAIN STIMULUS CONDITIONS 


(Publication No. 17,877) 


William Francis Oakes, Ph.D. 
University of Minnesota, 1956 


Adviser: Kenneth Mac Corquodale 


Twenty-four male albino rats, 90 days old at the begin- 
ning of the experiment, were trained on a form discrimi- 
nation with food reinforcement until a criterion was met. 
On every third day during the discrimination training, and 
upon reaching the learning criterion, the animals were 
tested on a runway, with half of them running to a goal-box 
containing the discriminative stimulus established in the 
discrimination training, and the other half running to an 
empty goal-box. Half of the animals in each of the above 
groups were tested under 12-hour food deprivation while 
the other half was tested under 47-hour food deprivation. 
The results of an analysis of variance of total log running- 
times showed that the discriminative stimulus exhibited a 
reinforcing effect on the runway-traversing response and 
that the longer deprivation period resulted in shorter log 
running-times. Comparison of contrasts of means in the 
analysis of variance showed that the discriminative stim- 
ulus exhibited greater reinforcing effect on the runway- 
traversing response under the longer deprivation period 
than under the shorter one. 2 
Later tests, comparing the effectiveness of the dis- 
criminative stimulus under the drive conditions used dur- 
ing the discrimination training (23-hour food deprivation) 
and under conditions of an irrelevant drive (23-hour water 
deprivation) found no significant reinforcing effect of the 
discriminative stimulus under this altered level of the 
relevant drive and this level of the irrelevant drive, al- 
though the hungry animals did exhibit significantly shorter 
log running-times than the thirsty ones. | 

These results are discussed with reference to the the- 
ories of secondary reinforcement of Hull and of Keller and 
Schoenfeld, and a revised theory of secondary reinforce- 
ment using the concept of expectancy is suggested. This 
revised theory suggests that: 

1. A stimulus will acquire secondary reinforcing prop- 
erties as a result of its being established as the elicitor 
of an expentancy involving a valenced expectandum. 

2. The tendency for the stimulus to exhibit the second- 
ary reinforcing properties in a different situation from. 
that in which it was established is an increasing function 
of two variables: 


a. the degree of similarity between the stimulus 
complex involving the stimulus occurring in the 
new situation and the stimulus complex in which 
the stimulus participated when the original ex- 
pectancy of which it is the elicitor was estab- 
lished, and 


b. the level of the drive under which the reinforcing 
property of the stimulus is tested. 


3. Any operation that increases the discriminability 
of the two situations for the organism (i.e., decreases the 
similarity of the situations) will diminish the magnitude 


of the secondary reinforcing effect exhibited by the stimu- 
lus in the new situation. 
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The results of previous experiments on secondary re- 
inforcement are discussed with reference to the suggested 
expectancy theory of secondary reinforcement. 

92 pages. $1.50. Mic 56-3112 


ACQUISITION AND EXTINCTION OF THE 
CONDITIONED EYELID RESPONSE FOLLOWING 
PARTIAL AND CONTINUOUS 
REINFORCEMENT SCHEDULES 


(Publication No. 18,556) 


William F. Reynolds, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Kenneth W. Spence 


The purpose of this investigation was to study the re- 
lationship between level of conditioning of the eyelid re- 
sponse and partial and continuous reinforcement schedules 
during acquisition when non-reinforcement involved pre- 
senting the UCS on all trials. In addition, the study was 
designed to obtain information on resistance to extinction 


of maintaining or omitting the UCS during extinction trials. 


The CS was the illumination of a milk-glass window. 
The UCS was a puff of air of 2.0 lb./ sq. in. pressure de- 
livered to the right cornea. 

Seventy-two subjects were given 100 acquisition trials 
and 100 extinction trials. Thirty-six subjects were run in 
each of two acquisition conditions. The partial reinforce- 
ment group received 60 reinforced trials with a CS-UCS 
interval of 500 msec., and 40 “non-reinforced” trials with 
a CS-USC interval of 2500 msec. The continuous rein- 
forcement group received 100 trials with a CS-UCS inter- 
val of 500 msec. At the end of training, subjects within 
each acquisition group were divided into groups of 18 on 
the basis of response level on trials 81-100 and assigned 
to one of two extinction conditions. The first extinction 
procedure involved presenting the UCS at an inter-stimu- 
lus interval of 2500 msec. The second procedure involved 
omission of the UCS during extinction trials. 

The general results of this investigation were as fol- 
lows: 

1. The continuous reinforcement schedule produced a 
significantly higher level of response during conditioning 
trials than the partial reinforcement schedule. | 

2. Female subjects reached a significantly higher level 
of response during acquisition than male subjects, but no 
sex difference was obtained in extinction. 

3. When the two reinforcement groups were compared 
in terms of number of reinforcements during acquisition, 
the 100% reinforcement condition produced a significantly 
higher level of response than the 60% reinforcement con- 
dition. 

4. There was a marked difference in rate of extinction 
between the partial reinforcement groups. Subjects extin- 
guished with the UCS present showed a gradual decline in 
response level while subjects extinguished without the UCS 
showed a precipitious drop from their final acquisition 
level. There were no differences between the continuous 
reinforcement groups in rate of extinction. The curves 
for both groups showed a rapid decline and followed gen- 

-erally the same course as the partial reinforcement group 





extinguished without the UCS. This latter result was not 
in accord with the results of previous studies which showed 
that inclusion of the UCS during extinction considerably 
lengthened the course of extinction curves, 

58 pages. $1.50. Mic 56-3113 


THE RELATION BETWEEN CERTAIN PHYSICAL 
CHARACTERISTICS AND SELECTED SCALES 
OF THE MINNESOTA MULTIPHASIC. 
PERSONALITY INVENTORY 


(Publication No. 17,778) 


David Wayne Smith, Ed.D. 
Indiana University, 1956 


Chairman: Louis G. Schmidt 


The design of this experiment included the utilization 
of more improved methods for handling physique and per- 
sonality. This, in order to possibly demonstrate the degree 
to which certain physical types could be determined ina 
college population; then, with the aid of a personality test, 
to determine the relationship of personality scores to phys- 
ical types. : : 

More specifically the study was concerned with the 
following problems: 

1. The relation between body type (i.e., morphologic 
index and Ht’/Wt ratio) and the pre-psychotic tendencies 
of schizophrenia and hypomania. ) 

2. The relation of body type to social introversion. 

3. The relation of body type to masculinity-femininity 
(interest) as measured on the Minnesota Multiphasic Per- 
sonality Inventory. 

4. Investigation of the practical aspects of using Shel- 
don’s Ht*/Wt indices, and standardized age tables, for 
somatotyping. 

The purpose of the research was to render a more 
exact, meaningful, and objective evaluation of certain phys- 
ical and personality characteristics. 

An unselected population of 181 male college students 
were chosen for purposes of this research. These subjects 
were drawn from a similar culture, being native to the 
community, and of Anglo-Saxon racial descent, American 
born white. Age to the nearest month, weight to the near- 
est pound, and standing height to the nearest tenth of an 
inch were determined for each subject. The ratio index 
of a subject was computed with the aid of a nomograph for 
height and weight. 

Subjects were classified into body types according to 
a pattern of dominance among four body types. The dis- 
tribution of the 181 subjects among the four types included 
40 ectomorphs; 52 mesomorphs; 43 endomorphs; and 46 
balanced. These various body types were determined 
from ratio indices, standardized height and weight tables, 
pictoral guides, and observation of the subjects. 

Each of the 181 subjects were given a group form of 
the Minnesota Multiphasic Personality Inventory. Scores 
on the Schizophrenia, Hypomania, Masculinity- Femininity 
(interest), and Social Introversion Scales were selected 
for comparison with the various body types. Selection of 
the scales used in the study was based on previous re- 
search hypothesis concerning the relation between physical 
type and personality. 
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A number of correlations between ratio indices of 
physique and the various clinical scales were attempted. 
Seven of the 12 correlations were large enough to be sig- 
nificant at the one per cent level. Those (r’s) designed 
to test the hypothesis of previous research workers on 
this subject were all significant at the one per cent level. 

Statistical findings in the group of 181 subjects classi- 
fied into body types revealed the ectomorphic group to 
have the highest Schizophrenia and Social Introversion 
Scale scores, with the mesomorphic group having the high- 
est Hypomania Scale scores, and the lowest Social Intro- 
version, Schizophrenia, and Masculinity- Femininity (in- 
terest) Scale scores. These findings in the mesomorpic 
group are particularly significant in that the endomorphic 
group had the lowest range of ratio indices. 

Significant coefficients of correlation were found as a 
result of the determination of the above relationships. It 
is possible that the identification of the various strengths 
of personality variables in the mesomorphic group could 
improve future attempted correlations and research. No 
previous research was found to have isolated the meso- 
morphic group. This could have accounted for the all too 
many previous low and meaningless correlation values. 

| 129 pages. $1.75. Mic 56-3114 


A COMPARISON OF MOTOR AND VERBAL | 
| SERIAL LEARNING WITH LENGTH OF SEQUENCE 
AND VERBAL MATERIAL AS PARAMETERS 


(Publication No. 18,449) 
James Frederick Voss, Ph.D. 


The University of Wisconsin, 1956 


Supervisor: Professor W. J. Brogden 


Serial learning was studied in verbal and motor situa- 
tions. The similarity of the verbal and motor conditions 
was maximized in order to facilitate comparison of the 
conditions. The motor condition involved a spatial stimu- 
lus display. S’s task was to learn a sequence of motor 
responses. Length of sequence and verbal cue material 
were the independent variables. Length of sequence was 
varied from 8 to 24 units in intervals of 4 units. The ver- 
bal cue materials were nonsense syllables, three digit 
numbers, two digit numbers in the spatial order of the 
spatial stimulus display, and a control no cue condition. 
Because of the spatial characteristics of the display, the 
two digit number condition was hypothesized to be the least 
difficult. The spatial stimulus display was hypothesized 





to yield a decrease in errors in the traditional temporal 
serial position error curve at the positions where the 
end spatial positions occur. The hypothesized decrease 
in errors at the end spatial positions also indicates another 
error curve may be plotted. This curve involves errors 
as a function of spatial position of the stimulus display. 
The spatial serial position curve was hypothesized to be 
bow shaped with a decrease in errors at the first and last 
positions of the temporal sequence. Errors, time, and 
trials to the criterion of one errorless trial were the de- 
pendent variables. The motor condition was self paced. 
The task of the verbal condition was to learna sequence 
of verbal stimuli. Lengths of sequence and verbal mate- 
rials were the same in both the motor and verbal condi- 
tions. The dependent variables were the same for both 
the motor and verbal conditions. The verbal condition was 
also self paced. Acquisition as a function of length of 
sequence was hypothesized to contain linear and quadratic 
components. The temporal serial position error curve 
was hypothesized to be bimodal for the longer sequences. 
Comparison of the motor and verbal conditions was 
hypothesized to indicate that motor learning is more diffi- 
cult than verbal learning. The relative difference of motor 
and verbal learning was hypothesized to increase as length 
(difficulty) increases and as difficulty of verbal material 
increases. Additional hypotheses were developed for all 
conditions on the basis of known facts. | . 
Results of the analyses of the comparison of the motor 
and verbal conditions indicate motor learning is more 
difficult than verbal learning for only the time measure of 
performance. Acquisition as a function of length of se- 
quence indicates the motor condition has a greater slope 
than the verbal condition for all three performance meas- 
ures. No consistent difference occurs in motor and verbal 
learning as a function of difficulty of material. Generality 
of these and other findings of the comparison of the motor 
and verbal conditions is discussed. | 
Results of the motor condition indicate that the hypoth- 
esized decrease in errors in the temporal serial position 
error curve occurs at the end positions of the spatial dis- 
play. The hypothesized spatial position error curve was 
also found with the decrease in errors at the first and last 
temporal positions. The spatial verbal condition was the 


. least difficult verbal condition, although its significance 


varied with the dependent variable. 

The results of the verbal condition indicate acquisition 
as a function of length of sequence contains linear and 
quadratic components. The three digit condition was most 
difficult and the two digit number condition was least dif- 
ficult. The temporal serial position curve was not bimodal 
for the longer lengths of sequence. 
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PRESTIGE SUGGESTION INFLUENCES 
IN COMMUNICATION ANALYSIS 


(Publication No. 17,711) 


John Martin Coyne, Ph.D. 
Stanford University, 1956 


The present research was an experimental investiga- 
tion of the effects of various status-level prestige titles 
in inducing reported understanding of intrinsically mean- 
ingless verbal material. Subsequent to determining the 
general effects of these influences, an analysis was made 
of relationships between subjects’ responses to prestige 
suggestion and socio-psychological characteristics di- 
chotomized on the basis of sex, educational plans, club 
membership status, and tested intelligence. These con- 
cerns posed two experimental questions: 


1. Does identification of an intrinsically meaningless 
“speech” as the product of a high prestige speaker 
induce a greater frequency of reported understand- 
ing than would the same “speech” peeoeee as the 
product of: 


A. A low prestige speaker? 


B. An “unidentified” or unspecified presti¢c 
speaker? 


2. Is susceptibility (or resistance) to such prestige 
suggestion significantly related to specific socio- 
psychological characteristics of the respondents ? 


The experimental design included a pre-test group which 
served to select the prestige titles for the experimental 
group, and to judge the understandability of the “speeches” 
with no prestige identification. The experimental group 
(consisting of 236 high school seniors in nine sections of 
a senior problems class) evaluated tape recordings of 
three intrinsically meaningless “speeches” variously 
identified as the product of “a,university instructor” (high) 
prestige), “a restaurant cook” (low prestige), and “an 
unidentified speaker” (unspecified prestige). To avoid 
bias, the “speeches” and the prestige identifications were 
systematically rotated, insuring that each combination 
would appear in every presentation position (a “Latin 
square” rotation). Evaluation of each presentation was 
made on a four-degree scale (“complete” understanding 
to ‘no” understanding). For statistical treatment, these 
responses were dichotomized to “understood” or “not 
understood.” A four-fold Chi-square technique was em- 
ployed to examine the frequency differences in reported 
understanding between the high and the low prestige 
speakers; the high and unspecified prestige speakers; the 
unspecified and the low prestige speakers. Relationships 
between subjects’ responses to the high and the low pres- 
tige speakers and specific socio-psychological character- 
istics were analyzed with a Critical Ratio technique ex- 
amining the significance of the proportional differences 





in reported understanding of these two prestige figures 
between these dichotomized groups. 


Contradicting the hypotheses. formulated from the re- 


_ sults of previous research on prestige suggestion, sub- 


jects reported the “speeches” as most understandable 
when presented as the product of the the low prestige figure, 
and least understandable when attributed to the unspeci- | 
fied prestige figure. The frequency of understanding 
reported to the high prestige figure was intermediate. 
The Chi-square analyses of differences in frequency of 
reported understanding between the high and the low. 
prestige speakers and that between the high and the un- 
specified prestige speakers were not statistically sig- 
nificant, and only the latter comparison was in the pre-. 
dicted direction. The comparison between the unspecified 
and the low prestige speakers found statistically signifi- 
cant differences in the direction opposite to that predicted. 
The Critical Ratio analysis of the sub-group responses to 
the high and the low prestige speakers found no statisti- 
cally significant differences between groups. } 

The fact that these responses to prestige influences 
were opposite to those anticipated on the basis of previous 
research questions the assumption that prestige sugges- . 
tion is effective independently of the content of the ma- . 
terial with which it is associated or the context in which 
it occurs. In consideration of the findings of the present 
experiment, it is suggested that the subjects may have 
found it more acceptable to admit non-understanding of 
the high prestige figure than to re report non-understanding 
of the low prestige figure. In explanation of the large 
number of subjects reporting understanding of two or 
more speakers, it is felt that the context (a panel discus- 
sion program) provided a certain “halo prestige” to all 
three speakers. 93 pages. $1.50. Mic 56-3116 


AN EXAMINATION OF TELEVISION AUDIENCE 
MEASUREMENT METHODS AND AN APPLICATION 
OF SEQUENTIAL ANALYSIS TO 
THE TELEPHONE INTERVIEW METHOD 


(Publication No. 18,032) — 


Lawrence Myers, Jr., Ph.D. 
Syracuse University, 1956 


This dissertation considered three aspects of radio 
and television audience measurement. 

The first portion reviewed the history of radio and 
television research methods, with special emphasis © 
placed on developments during the past fifteen years, .in 
order to make available an up-to-date compilation of the 
development of quantitative audience measurement 
methodology. 

The second portion of the paper dealt with the meas- 
urement of television audiences in individual markets. 
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Minimum Informational, Procedural, and Accuracy Stand- 
ards were described and defended as being important to 
local television program audience size measurement. 
They were: 

I-1. Exposure to a broadcast should be measured in 
terms of set tuning. | 

I-2. The unit of measurement should be the house- 
hold. 
~~ [-3. The measurement should report the total audi- 
ence. 

I-4. The measurement should be expressed as the 
per cent of all households. 











ability sample, should be representative of all households, 
and should cover the entire reception area. 

P-6. The measurement should be based upon the 
audience during a single week. 

P-7. The measurements should cover all hours dur- 
ing the television broadcast day. Pa tas pe 

P-8. The measurement should be available within 
one month of the last measured broadcast. 

P-9. The measurement should be available at rea- 
sonable cost. ee 

A-10. There should be adequate control of sampling 
errors. 

A-11. There should be adequate control of non- 
sampling errors, with the net effect of non-sampling 
errors not exceeding the sampling error. 

The telephone interview, personal interview, recorder, 
and diary methods of obtaining television program audi- 
ence size information were then evaluated to determine 
how effectively each method, as currently practiced, 
meets each standard. The conclusions: 

If telephone saturation exceeds 80 per cent, the tele- 
phone interview method meets all standards with the ex- 
ception that late evening set usage must be ascertained 
the following morning on a recall basis (P-7). 


P-5. The measurement should be based upon a prob- ) 





If sufficient clusters are used and if callbacks reduce 
“not-at-homes” to less than 10 per cent, the personal in- 
terview meets all standards except (A-11) where errors 
of measurement may be induced by widely varying time 
intervals between set usage and interviewing. 

The recorder method meets all standards with the 
exception that the method is, at this time, too expen- 
sive for individual market audience measurement 
(P-9). 

The diary method appears to have serious difficulties 
in delivering a probability sample that is representative 
of all households (P-5). It also appears to lack adequate 
control of sampling errors (A-10), and seems certain to 
produce non-sampling errors of a large but undetermined 
magnitude (A-11). The diary method is therefore rejected 
as a satisfactory program audience size measurement 
method as currently practiced. 

The third portion of the paper presented a new concept 
and method for inexpensively determining television pro- 
gram effectiveness, as indicated by “efficiency,” or cost 
per home exposure. Utilizing principles of sequential 
analysis, a model was constructed where telephone 
homes were interviewed sequentially by an immediate 
(thirty-minute) recall method, the set usage data thus 
obtained was compared with sequential sampling tables, 
and, with known risks of error, decisions were made 
on the basis of the sample evidence to accept one of 
two hypotheses regarding program efficiency or to 
make no decision. 

Ten experiments were then conducted in which set 
usage data, from programs with “known” efficiencies on 
the basis of relatively large samples, was subjected to 
repeated sequential examination. The conformity of em- 
pirical data to theory demonstrated not only the practi- 
cality of the method but also pointed out dramatically a 
considerable savings in interview cost. 

316 pages. $4.05. Mic 56-3117 
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VALUATIONS EXPRESSED BY COLLEGE STUDENTS 
RELATIVE TO EDUCATION, WORK, FAMILY LIFE, 
AND LEISURE: A STUDY DIRECTED TO THE 
NORMATIVE BASE OF AMERICAN SOCIETY 


(Publication No. 18,524) 
Irma N. Butner, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Harold W. Saunders 


The complexity and heterogeneity of American society 
is a generally accepted fact, yet considerable confusion 
and disagreement exist among analysts of the culture as 


to whether imputed values are in fact held, and whether an. 


inferred hierarchy of values is indeed operative. Also ex- 
hibited is lack of knowledge relative to the way value- 
systems vary from one segment of the society to another, 





social structure. Thus identification and measurement of 
values would be useful in analyzing social behavior. This 
study focuses attention on the college student, and on cer- 
tain questions assumed to be important to him, and central 
to the American value system: 

1. What values are actually held relative to education, 
leisure, occupation, and family living? 

2. Do such values constitute a “value-system” ? 

3. Do the expressed values coincide with values as- 
sumed to be operative in the larger society? 

Basic to the study are these postulates: 

1. The individual is an actor in a social situation de- 
fined partly by his own attitudes and partly by the specific 
values of the larger society. 

2. Any idea or attitude which influences selection 
from available modes, means, or ends in guiding action in 
a concrete situation is value-defined action. 

3. Contact with new situations (as attendance at col- 
lege) may modify valuations. | 
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Methodology 

Suited to the exploratory nature of the research, the 
measuring instrument is a structured questionnaire. It 
was administered to a sample of 357 students, representa- 
tive of the undergraduate student body at the State Uni- 
versity of Iowa during the school year of 1954-1955. 

Social categories used as independent variables were 
sex, age, academic level, size of high school from which 
graduated, residence, religion, and socio-economic status. 
Significant differences in values analyzed in terms of the 
above variables were tested by Chi square. Also included 
were some rank orders as to number and per cent of first 
mentions, and item position and weighted rank. 

It was hypothesized that: 

1. The values of the college student will reflect the 
dominant values in the society. 

2. The college will, to a large degree, reinforce the 
values of the larger society. 

3. The college will make minor, but intelligently 
directed changes in the value patterns. 


Findings 

The findings tended to generally support the assump- 
tions and hypotheses of the research; 

1. A number of values are of considerable importance 
to college students. gee 

2. The contention that such values constitute a “value- 
system” appears justified. 

3. Expressed valuations of college students coincide 
to a relatively high degree with assumed “traditional” 
values. 

4. In general, older students, lower class students, 
and rural students adhere somewhat more closely to 
“traditional” values. 

2. A number of values can be identified as being in a 
process of change. 

6. Observable differences because of sex, residence, 
age, and socio-economic status appear as tendencies, 
rather than being sharply differentiated. 

7. The college, highly evaluated by the college student, 
aids both in reinforcing group values and in making minor, 
but intelligently directed changes in the value patterns. 

8. The college student is by and large a conformist, 
who accepts and sanctions the values of the college popu- 
lation. 

9. A somewhat different, but slowly changing body of 
value-patterns appears to be evolving, which may more 
nearly meet the needs of present-day living for the college 
student, and may therefore be more acceptable to him. 

10. Continued conformity on the part of the college 
student can be anticipated. 


Suggestions 


Additional research in several areas can contribute 
valuable data, Suggested are studies relative to values 
held by fraternity and non-fraternity members, and by 
college leaders; values relative to “racism”, “social- 
welfare”, “progress”, and “conformity”; values held 
relative to political, religious, health, and economic 
measures. 443 pages. $5.65. Mic 56-3118 
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(Publication No. 18,384) 


Robert Blair Campbell, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor William H. Sewell 


Lacking in current rural sociological theory is the in- 
corporation of the mental-emotional aspect of the local 
grouping because of the established practice of analyzing 
only the interactions of the “members” of the grouping. 

This study was designed to test the applicability of the 
theory that the rural neighborhood is a locality grouping 
whose existence is marked by its identification (symboli- 
zation) on the part of the people who reside in the locality, 
that the locality referent is less a physical fact thana 
symbol used by the members to recognize the unit, that 
the reality of the group is not in its members’ interactions 
directly but in their verbalizations of what it is and what 
it means, and that, therefore, the rural neighborhood as 
conceived in these terms is a separate and related aspect 
of the rural neighborhood as conceived in terms of inter- 
action. 

The “symbolic neighborhood” was defined as an aggre- 
gate of families to whom the area of residence is a sym- 
bol of personal identity and who recognize that they share 
that identity. To implement the research effort, the spe- 
cific unit which was studied was the operational derivative 
of the symbolic neighborhood, namely the “personal 
neighborhood,” which is that locality group verbalized 
(symbolized) as his own by each person in the sample. 

Three general hypotheses were posited for testing 
this theory: 

1. The personal neighborhood concept is empirically 
meaningful. ) 

2. The personal neighborhood is different from the 
interactional neighborhood in the nature of and the actual 
membership, but the two phenomena are related, perhaps 
causally. | 

3. The interactions which define the interactional 
neighborhood are influential symbols in the personal 
neighborhood. : 

Derived, specific hypotheses were tested on data ob- 
tained by interviewing 320 families in a 15% random area 
sample of western Dane County, Wisconsin. Conclusions 
were obtained by a combination of quai.citative description, 
case description and statistical analysis. 

The following results were obtained: 

1. The personal neighborhood is an empirically mean- 
ingful or testable concept. Almost 90% of the persons 
interviewed verbalized identifications with the local 
groupings. : | [3 

2. The personal neighborhood is different from the 
interactional neighborhood with respect to the nature of 
and the actual membership. Symbolizing personal neigh- 
borhoods was independent of interactional neighborhood 
membership, although the areas or families symbolized 
were included significantly often in interactional neigh- 
borhoods by their members; this was attributed to the 
inclusiveness of the interactional neighborhoods because 
of their size. There was also an association between 
symbolization by use of interactional neighborhood name 
among members of these neighborhoods, but it was clear 
that the locality group named was a different thing. 
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3. The personal neighborhood is largely unrelated to 
the interactional neighborhood — membership in the latter 
does not influence the conceptions verbalized by respond- 
ents as to the nature of the neighborhood. Of the five 
specific tests made, four showed no association: (1) use 
of social symbols rather than personal or no symbols; 

(2) number of kinds of symbolizations made (among name, 
recognition and meaning symbols); (3) specificity of and 
kind of center symbolized; and (4) specificity of and kind 
of social orientation symbolized. The fifth test indicated 
a small association between interactional neighborhood 
membership and the symbolization of specific and defin - 
able boundaries. 

4, The interactions which are definitive of the inter- 
actional neighborhood are not influential on the symboli- 
zations made of the personal neighborhood. School, 
church, and/or trade, which are definitive of the inter- 
actional neighborhoods, were not used significantly more 
by members than by nonmembers in symbolizing their 
neighborhoods. 

It was’ concluded that the personal and interactional 
neighborhoods as defined herein are different, unrelated 
phenomena and that there are various theoretical and 
practical implications in this conclusion. 
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ON THE STANDARDIZATION OF 
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Glenn Victor Fuguitt, Ph.D. 
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Supervisor: Professor Douglas G. Marshall 


The general purpose of this study is to extend present 
knowledge, concerning the technique of standardization by 
age as it is applied to the fertility ratio, through an analy- 
sis of empirical data. The first specific objective is to 
measure the extent of the variation in the results obtained 
with sets of directly standardized fertility ratios having 
different standard populations and with sets of indirectly 
standardized fertility ratios having different standard 
rates. The second objective is to compare the results 
obtained with the direct and the indirect methods of stand- 
ardization of the fertility ratio. The third objective is to 
measure the extent of the variation in the results obtained 


with sets of directly standardized, indirectly standardized, 


and unstandardized fertility ratios having the different age 
spans 15-49, 20-49, 15-44, and 20-44 for women in the 
childbearing years. 

The basic data used in this study are fertility ratios of 
different types which have been calculated and compared 
for 117 different population units, selected from the urban 
white, urban nonwhite, rural farm white and rural farm 
nonwhite population segments of the states of the United 
States for 1940. The principal measure of agreement 
used to compare two different sets of fertility ratios is 
the sum of the differences in rank observed for all of the 
population units considered together. The different stand- 
ard populations and sets of standard age-specific rates 
used to compute the sets of fertility ratios were selected 





so as to be different from one another and yet to be in 
most cases reasonable choices for practical research 
problems. 

For the population units considered it was found that 
sets of directly standardized fertility ratios having dif- 
ferent standard populations, and sets of indirectly stand- 
ardized ratios having different age-specific rates show 
important differences in their rank configurations. When, 
however, the population units are placed in six or in 'ten 
ranked groups the differences in the results obtained due 
to the standard employed is small with more or less ap- 
propriate standards. 

The sums of the differences in rank between sets of 
directly and indirectly standardized fertility ratios having 
comparable standards are generally much higher than 
those obtained with sets of ratios having different stand- 
ard populations or standard age-specific rates. 

The sums of the differences in rank comparing the use 
of the age spans 15-49, 20-44, 15-44 and 20-49 for the 
childbearing years are in general largest for sets of un- 
standardized fertility ratios, followed respectively by 
corresponding sets of directly standardized and indirectly 
standardized ratios. 

Two general conclusions may be made which have 
practical implications for future substantive research, so 
long as the population units involved in this future re- 
search are not greatly different from tnose used here: 

1. It would be misleading to compare a large number 
of directly standardized, indirectly standardized, or un- 
standardized fertility ratios with one another individually, 
which have been computed for population units similar to 
those in this study. 

2. When six and ten ranked groups are compared with 
one another, the differences found in this study due to the 
selection of more or less appropriate standards do not 
seem large enough to render the direct or the indirect 
methods invalid for every practical situation in which the 
use of a few ranked groups is acceptable. With these 
ranked groups, however, the differences between stand- 
ardized and unstandardized ratios are so small that for 
some requirements it might not be necessary to stand- 
ardize at all. 88 pages. $1.50. Mic 56-3120 


FACTORS ASSOCIATED WITH POPULATION 
CHANGES IN AGRICULTURAL TRADE CENTERS 
OF SOUTHERN MINNESOTA, 1940-1950 


(Publication No. 17,857) 


Edward Wesley Hassinger, Ph.D. 
University of Minnesota, 1956 


The purpose of this study was to determine factors 
that were associated with population change of agricul- 
tural trade centers of southern Minnesota from 1940 to 
1950. It was reasoned that agricultural trade centers 
would be sensitive to changes in rural society. A frame 
of reference was developed which characterized changes 
in rural society as a trend toward secularization and 
described the relationship among centers as a division of 
labor. With the orientation in mind, two general questions 
were asked which in their specific forms channeled the 
analysis. They were: 1) are the general trends in 
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agricultural trade center growth consistent with other 
trends in rural society; and, 2) what are the character- 
istics of centers that grow and those that fail to grow? 

An area in southern Minnesota was selected which was 
regarded as predominately agricultural, and places within 
this area were regarded as agricultural trade centers. 
The cases studied consisted of 351 incorporated places. 
Data were obtained from the United States Census, re- 
ports of official and commercial agencies, and from ob- 
servations and interviews made in selected trade centers. 

In general, evidence indicated that greater interde- 
pendence of town and farm occurred with secularization 
of rural society with farm families utilizing more service 
from centers and participating more frequently in town 
activities. Such developments do not detract from the 
role of trade centers in rural society, and this trend 
might be expected to reflect in general trade center popu- 
lation growth. Trade center growth did take place during 
the decade 1940-1950, even though the tributary farm 
population declined. 

The overall picture of trade center growth obscured 
the fact that not all trade centers grew during the period. 
Therefore, an attempt was made to identify specific 
factors which were associated with center growth and 
decline. It was reasoned that some centers were more 
likely than others to be in harmony with the secular trend 
in rural society and that these centers might be identified 
by common qualities or factors, Factors selected for this 
test were: size, spatial relations with other centers, re- 
tail service pattern, professional and communication 
service pattern, county seat, high school, and industry. 

Association between trade center population change and 
the factors listed was assessed by use of chi square and 
correlation techniques. Use was made of a concentric 
circle model to order spatial relations among centers. 
The Guttman scaling technique was utilized to classify 
centers according to their pattern of retail services and 
their pattern of professional and communication services. 

The analysis indicated that in a secularizing rural 
society those centers which offered more complex or 
complete service were in a favorable position and were 
more likely to gain population. And in order for a less 
complex center to maintain its relative position, it should 
either in some way be isolated from the competition of 
more complex centers or be integrated with them ina 
kind of suburban relationship. 
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Resident deaths occurring in the City of Madison were 
studied for the time periods 1910 (based on the years 
1908-1912), 1930, 1950 (based on the years 1949-1951), 
and 1955. For the 1910 period, residency of deceased 
persons was determined by reference to the City 





directories of that time period, with two categories of 
deaths thus evidenced: one for persons located in the 
directories, and one for those persons with the addition 
of those whose place of residence was uncertain. 

For the 1950 period, in order to obtain comparability 
with other areas, an estimate of the additional deaths for 
that period occurring outside of Madison was based on the 
out-of-City deaths for the year 1954, three times this 
estimate being added to the data for the 1950 period to 
obtain the total number of resident deaths. 

A special code for causes of death was set up in this 
study and was used for the deaths in all time periods, the 
coded deaths in the 1950 period (Sixth Revision) being 
equated to the special code. Thus, statistical compa- 
rability was maintained throughout the entire study, al- 
though, of course, no correction could be made for errors 
in physician’s judgments on the earlier death certificates. 

A number of occupations not ascertained from the 
original death certificates were located by reference to 
the City directories for both the 1910 and 1950 periods, 
this being particularly necessary for the 1910 period. 
Since it was necessary to look up in the City directories 
the names of all deceased persons in the 1910 period to 
ascertain their residency, at the same time occupations 
for husbands of a number of married and widowed women 
were also obtained, thus paving the way for analysis of 
mortality differentials for women by occupation of their 
husbands. Occupations were coded both to the occupa- 
tional categories in the 1950 Census and to the North- 
Hatt prestige scale. 

Frequency distributions by sex of deaths by month and 
quarter of the year were examined, and crude death rates 
by sex were computed for all time periods, those for the 
1910 and 1950 periods being standardized on the popula- 
tions for the State of Wisconsin, and that for the 1950 
period also being standardized on the population of Madi- 
son in 1910. _ 

Mortality differentials by sex for the 10 leading causes 
of death in the 1910 and 1950 periods and for the five lead- 
ing causes in 1930 and 1955 were compared by use of 
death rates, percentages of deaths due to each particular 
cause, and by mean ages at death. 

Mortality differentials by marital status and sex were 
examined by use of mean ages at death and death rates, 
while occupational and socio-economic differentials were 
similarly compared, a significant and unusual comparison 
for the 1910 period being that among the mean ages at 
death for married and widowed women by occupational 
class of their husbands. Attention was also drawn to the 
effect on the death rate in Madison due to the immigration 
to the City of retired farmers. | 
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SOCIOLOGY, PUBLIC WELFARE 


A STUDY OF UNDERGRADUATE EDUCATION FOR 
SOCIAL WORK IN NEW YORK STATE AND ITS 
RELATIONSHIP TO THE SOCIAL SCIENCES 


(Publication No. 18,025) 


Kenneth Willard Kindelsperger, D.S.S. 
Syracuse University, 1956 


With the increasing demand for personnel in the field 
of social welfare, attention has been focused upon the na- 
ture of the educational preparation for individuals enter- 
ing this field. 

Historically the emphasis on education for social work 
in the United States has been on the graduate level. The 
demands for personnel and the limited number of workers 
completing graduate work has caused a re-examination of 
the role of the undergraduate school in the educational 
preparation of social workers. 

This study examined in its first phase the present pat- 
tern of 31 colleges in New York State in undergraduate 
social work education. Most colleges had from one to 
three courses called pre-professional social work. All 
but three schools offered their programs in departments 
of sociology. In 1954-55, 1765 students were enrolled in 
these courses, 75 per cent of whom were women. Most 
colleges had some type of field experience connected with 
courses. 17.5 per cent of all students hoped to go into 
graduate schools of social work immediately upon gradu- 
ation, 37.3 per cent expected to enter social work employ- 
ment after graduation from college, 32.5 per cent were 
enrolled in pre-professional courses because of their 
interest in an allied profession, and the balance had no 
specific goals in taking these courses. There was little 





evidence of any integration of pre-professional social 
work courses with the social sciences. 

Phase two of the study examined a public welfare 
agency. The public welfare agency was selected because 
it is usually the largest single employer of workers who 
enter social work at the completion of the Bachelor’s 
Degree. 

The public welfare agency was studied as an institu- 
tional model. Literature and studies of the field were 
examined to determine the general concepts of the agency. 
Laws and administrative manuals were analyzed as the 
formal charter of the agency. Administrative officers and 
supervisors were interviewed to determine their general 
expectations of beginning social workers. 

From this institutional analysis eight basic areas of 
knowledges and skills were established. These included: 
knowledges of behavior, community, family life, economic 
activity, laws and government, health, social philosophy, 
and communications. 

These basic knowledge areas were then translated into 
social science concepts and an undergraduate curriculum 
was developed. This curriculum attempts to meet three 
fundamental requirements: the need of all citizens of a 
democracy forabroad general education inthe humanities, 
the social sciences, and the physical and biological sci- 
ences; the need of an integrated set of knowledges drawn 
mostly from the social sciences and focused on the broad 
area of human relations; and the need of definite course 
areas of social welfare content including field experience 
on the pre-professional level, which will both integrate 
the basic knowledge areas of human relations into a 
pre-social work orientation, and provide sufficient 
social welfare content to equip students to enter the 
field of social welfare on the beginning level or to enter 
graduate schools of social work. 
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DWIGHT EISENHOWER IN THE 1952 
PRESIDENTIAL CAMPAIGN 


(Publication No. 18,520) 


Georgia Bessie Bowman, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Orville A. Hitchcock 


The 1952 election offered an opportunity to investigate 
the little-explored field of the newspaper reporting of 
campaign speeches and to ascertain something of the 
completeness and accuracy with which readers are pro- 
vided accounts of major speeches delivered by candidates. 

Twenty-seven metropolitan newspapers were selected 
on a basis of geographical location, publication time, po- 
litical affiliation, and editorial reputation. During the 
campaign, twenty-six speeches of Adlai E. Stevenson and 





Dwight D. Eisenhower were recorded and transcribed. 
From these, seven speeches of each candidate, scattered 
throughout the period of the campaign and representing 
the major issues, were chosen for study. The author 
sought to ascertain the coverage which the newspapers 
gave these speeches from the standpoint of occasion, 
speech, and speaker. 

The findings showed extensive first-day and follow-up 
reporting of the speeches, with Eisenhower receiving 
more column inches of space in both types of coverage. 
Twenty papers supported Eisenhower editorially, and this 
bias appeared in the tenor of follow-up stories, although 
direct news coverage of the speeches was objective and 
reasonably equitable in linage and placement. However, 
news stories reported more fully on audience reactions to 
Eisenhower speeches than to those of Stevenson. Reports 
of audience size showed wide variations in each speech. 
Comparatively few papers carried full texts of the 
speeches. 

Comparison of the official texts, provided by the press 
services, with the verbatim transcriptions showed that 
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both candidates deviated considerably from their prepared 
speeches, Stevensonfar more extensively than Eisenhower. 
While Eisenhower limited his changes largely to impro- 
vised introductions and conclusions and the elimination of 
jibes at the opposition, Stevenson made scattered omis- 
sions and freely added extemporized material, both seri- 
ous and humorous. 

Variants were found in the reporting of these changes. 
Some attempts obviously were made to include last- 
minute interpolations of the speakers, but for the most 
part, their omissions went unnoticed and often were 
quoted or even used as the basis of headlines in various 
papers. | 

Another variant was the marked distortion of the 
structure of the speeches. This took three forms: 

(1) Emphasizing minor points out of proportion to the 
stress given them by the speaker; (2) distorting the 
original order in quoting from speeches; (3) selecting 
most of the quotations from the middle portions of 
speeches. There was no evidence that any of these vari- 
ants was deliberate. They seemed rather to result from 
pressures of time and complications of publication. 

News stories on the speeches carried little material 
on the speakers themselves, but follow-up stories dis- 
cussed style and delivery rather extensively, and the pre- 
ponderance of these comments favored Stevenson’s 
speaking. Writers liked his language mastery, polish, 
and humor, although there was some criticism that too 
much humor was not appropriate for a presidential candi- 
date. Eisenhower’s sincerity and friendliness drew 
praise, but he was criticized for platitudinous speaking. 

The study suggests that a reader who has not heard 
a speech may not obtain an entirely valid account from 
his paper. He may get a distorted concept of the speaker’s 
ideas and organization, he may learn nothing of how the 
talk was received, and unless he has access to a very 
large city daily, he probably will not have an opportunity 
to read the text of the speech. Nevertheless, the thought- 
ful reader, aware of these possible variants, can keep 
himself reasonably informed of his candidates’ spoken 
ideas through the columns of his daily paper. 

274 pages. $3.55. Mic 56-3124 


“LOOK OUT FOR SATURDAY NIGHT”: 
A SOCIAL HISTORY OF PROFESSIONAL VARIETY 
THEATER IN MEMPHIS, TENNESSEE, 1859-1880 


(Publication No. 18,522) 
Eugene Kerr Bristow, Ph.D. 
State University of Iowa, 1956 


Chairman: Dr. William R. Reardon 


This study attempted to obtain a clear picture of the 
meaning of “variety theater” in the period 1859 to 1880.. 


It was hoped that by concentrating on one city - Memphis, 


Tennessee — the range of the term “variety” might be 
clarified since scholarship has only lightly touched upon > 
this area in this period. 

The primary sources utilized were Memphian news- 
papers of the period, court records, tax records, and 





public documents as well as various secondary publica- 
tions with varying degrees of utility. 

The organizational principle was four-fold: the man- 
agers, the variety personnel, the program fare, and the 
audiences were all considered. 

The most significant finding of the early part of the 
study (through the years 1859 to 1862) was as follows: 
the scope of variety fare was dramatically reduced. 
From its original dual purpose of instruction and enter- 
tainment, the variety theater was now concerned almost 
solely with entertainment. 

With Federal occupation in 1862, both the character of 
the city and that of variety theater changed almost over- 
night. The city was soon over-run with northern mer- 
chants, soldiers, gamblers, and prostitutes. Women 
hesitated to leave their homes, and the variety theater 
audiences became primarily male. 

In the spring of 1864, a new variety theater was 
spawned, with a program approximating that of vaudeville, 
but with the female performers at its core. Liquor was 
soon introduced in the theater. With a completely male 
audience, concentrating attention equally between the 
female performer and the bar, the course of the new 
variety theater could run from the heights of ‘genuine and 
hearty’ male laughter to the depths of ribaldry, revelry, 
and debauchery. This variety theater — devoted to wine, 
women, and song — flourished in Memphis during the 
1860’s and 1870’s. 

The new variety theater had two main attractions: 
‘lady waiters’ and the wine room. The female performers 
trooped to the wine room, after their ‘turns,’ to sit, talk, 
and ‘sell’ liquor to the habitues. 

Managers ranged from ‘distinguished’ Charley Morn- 
ingstar and ‘virtuous’ Jimmy Schooles to ‘urbane’ Charley 
Broom. The only successful one, Broom, stayed in busi- 
ness for six years. His personal popularity, business 
acumen, and a relatively-high level of performance prob- 
ably accounted for the solid core of ‘frequenters’ who 
kept him in business. 

Broom introduced Aline LeFavre and her can-can 
dance in March of 1869 — it revolutionized the program 
which still resembled that of 1864. Variety theaters were 
not all devoted, however, to can-can dances, girls, beer, 
and ‘dead-beats.’ There were theaters which continued, 
after 1865, a thin line of programming devoted to instruc- 
tion and entertainment, where a man could take his family. 

The differentiation between those theaters which 
catered to families and those devoted to the all-male 
audience was slight. Programming at both depended upon 
novelties, a frequent change of bill, new faces, and the 
‘sensational’ to attract crowds. The ‘leg-intimate’ plays — 
so popular at the family theaters — resembled the extrava- 
ganzas at the all-male theaters. The can-can was per- 
formed at both, while men at the family theaters rushed 
out at intermissions to buy drinks at the nearest bars. 

Reaching its saturation point in the autumn of 1869, 
variety theater began to decline. With the deaths of 
Broom (1872) and LeFavre (1873), and with yellow fever 
epidemics, a rising city debt, and a national depression, 
both the family theater and that catering to an all-male 
audience had virtually disappeared by 1878. Yellow fever 
ravaged the city in that year, and the one following. The 
course which variety theater would chart after 1880 must 
necessarily spring from a new Memphis and would lead 
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ultimately to that vaudeville presentation described by 
Douglas Gilbert as “America in motley.” 
241 pages. $3.15. Mic 56-3125 


A RHETORICAL CRITICISM OF THE PRINCIPAL 
NETWORK SPEECHES ON THE ISSUES OF 
CORRUPTION AND SUBVERSION IN GOVERNMENT 
IN THE 1952 PRESIDENTIAL CAMPAIGN 


(Publication No. 18,525) 


Herbert Rush Craig, Ph.D. 
State University of Iowa, 1356 


Chairman: Professor Orville A. Hitchcock 


The purpose was to criticize twelve representative 
speeches addressed to the national radio and television 
audience in the 1952 presidential campaign on the issues 
of corruption and subversion in Government. Seven 
speeches by Republican spokesmen (two by Eisenhower, 
two by Nixon, two by Clare Boothe Luce, one by McCarthy) 
and five speeches by Stevenson were examined intensively 
in order to criticize the factors of invention, organization 
and style. Numerous other speeches on these two issues 
were summarized in the study in order more fully to draw 
out the chronology and clash of the debate. The classical 
method of criticism was followed, including an analysis of 
the background to the issues, a description of the radio 
and television audience, of the speakers and their pre- 
campaign ethical proof on these issues, and finally, a 
criticism of the speeches themselves ~ including the 
testing of the premises, arguments, and proofs (ethical, 
emotional and logical), and the testing of the non-inventive 
aspects of the speeches, other than delivery. 

Corruption evolved as an issue through revelations of 
incompetence and dishonesty in the Internal Revenue Bu- 
reau, the Reconstruction Finance Corporation, the De- 
partment of Justice; the activities of the five-percenters, 
and the implications of Newbold Morris’ failure to “clean 
up the mess.” Subversion arose as an issue through the 
testimony of Whittaker Chambers and Elizabeth Bentley, 
the conviction of Alger Hiss, William Remington, and Carl 
Aldo Marzani for perjury, of the Rosenbergs for treason, 
of the top eleven Communist leaders under provisions of 
the Smith Act, and the controversial career of Joseph R. 
McCarthy. | 

The electorate relied heavily upon radio and television 
as a source of campaign information and as a means of 
contact with its political party in the campaign. The Re- 
publican strategists conducted a more systematic audi- 
ence analysis than did the Democratic strategists, and 
invested more in the radio and television campaign. 

Eisenhower had the advantage over Stevenson in 
ethical proof before the campaign began, even though 
Eisenhower had not made his attitude toward corruption 
and subversion as clear as had Stevenson. Nixon could 
point advantageously to his record as a corruption and 
subversion fighter. Clare Boothe Luce’s ethical proof 
was severely damaged by inconsistencies in her assess- 
ment of the Communist threat. McCarthy’s ethical proof 
was high with a very partisan group as the campaign be- 
gan, but he also could take advantage of his curiosity value 
before a larger audience. 
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Both sides failed to take full advantage of their assets. 
Stevenson neglected to elaborate upon his record as a re- 
form governor in order to increase his ethical appeal on 
the corruption issue. Republican spokesmen failed to cite 
specific evidence of corruption. Republican spokesmen 
failed completely to treat subversion as a policy issue. 
Stevenson faced up squarely to the Republican charges 
that he had poor judgment in the Hiss deposition, that he 
was a Truman man and would consequently continue the 
Truman “cover-up” of subversion and corruption. 

The emphasis given to subversion by the Republican 
speakers raised it to an issue of importance almost 
parallel to that of corruption before the campaign ended. 
The campaign reflected the backgrounds of the speakers 
in this respect, for the careers of Nixon, McCarthy and 
Luce were tightly linked with the subversion issue, but not 
so closely connected with the corruption issue. 

Of sixty-seven major arguments, forty-three were 
arguments by generalization, eight by general proposition 
(enthymeme or syllogism), six by causality, six by au- 
thority, two by assertion, one by analogy and one non 
sequitur. All speakers relied more heavily upon argu- 
ment by generalization than upon any other argumentative 
type. 

Organization by all of the speakers showed clear in- 
troductions, developments and conclusions. The most 
effective use of introductions was by Stevenson, Eisen- 
hower and Nixon, in that order. Developments were not 
dramatically different except that McCarthy’s suffered 
from the omission of transitions and the inclusion of 
mechanical transitions. Nixon organized his speeches 
more effectively than any other speaker, including Steven- 
son, for Stevenson’s conclusion generally lacked an action 
step, and he placed too great a burden upon his audience 
to isolate the central idea. 

Language usage by Stevenson and Eisenhower was not 
essentially different. Stevenson used literary allusions 
extensively; Eisenhower favored metaphorical expres- 
sions and connotations, as did Clare Boothe Luce. 
McCarthy’s language suffered from needless repetitions. 
Nixon was the only speaker whose style showed clearly 
an orator speaking extempore. 

516 pages. $6.55. Mic 56-7126 


INTER-TESTER VARIABILITY IN TESTS OF 
CHILDREN: A COMPARISON OF THE PULSE 
TONE AND STANDARD TECHNIQUES 
OF PURE TONE AUDIOMETRY 


(Publication No. 17,712) 


Warren Robert Dawson, Ph.D. 
Stanford University, 1956 





The purpose of this study was to compare the test- 
retest variability among five testers of the pulse tone 
method of pure tone testing with that of the standard 
technique of hearing testing, in order to discover if either 
method were significantly less variable than the other in 
individual testing of the hearing of forty school children 
aged five through seven. 

The subjects were each tested ten times by each 
technique. Therefore, each child was tested once each 
week end for ten weeks by both pulse tone and standard 
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technique of pure tone testing. The testing room, equip- 
ment, arrangement of equipment, and method of response 
made by the child remained the same throughout the test- 
ing. The frequencies tested were 250, 500, 1000, 2000, 
4000, and 8000 cycles per second. 

The differences in decibels between tests and retests 
at each frequency by each method were recorded, and 
from these differences the mean deviation between tests 
and retests, the standard deviation between tests and re- 
tests, and the estimate of population variance were de- 
rived for each frequency by each method. The F score 
was the statistic used to determine the significance, if 
any, of the differences between tests and retests by the 
two methods of testing. The over-all mean thresholds for 
all frequencies for each method of testing were also com- 
puted and compared. 

On the basis of the findings in the present study, the 
following conclusions may be drawn: 


1. Each tester’s own variability on test-retest of 
these children proved to fall within acceptable 
limits as established for adults. 


2. All but one of the five testers obtained less vari- 
able threshold scores when testing with the pulse 
tone technique of pure tone testing. 


3. Audiometrist number one tended to obtain less 
variable threshold scores with the standard tech- 
nique of testing, but neither of the two methods 
consistently yielded less variable threshold scores. 


4. The pulse tone method of pure tone testing was 
significantly less variable than the standard method 
at all frequencies for either one or both ears for 
these five to seven-year-old children when inter- 
tester comparisons were made. 


o. The differences between tests and retests by each 
method were comparable to the differences between 
tests and retests that have been found for adult 
subjects. 


6. The pulse tone method of testing produced lower 
mean thresholds at all frequencies than did the 
standard method. 


7. Learning during the first few tests appeared to be 
an important factor in reducing both the mean 
thresholds of most of these children and the amount 
of variability of their recorded thresholds. 


8. All but one of the testers expressed a preference 
for testing with the pulse tone technique, and all of 
the children tested expressed a preference for the 
pulse tone method. 


9. The conclusions of this study imply that more 
widespread use of the pulse tone technique should 
be made in testing the hearing of young children. 

| 164 pages. $2.15. Mic 56-3127 





THE WORKING METHODS OF SIDNEY HOWARD 
(Publication No. 18,539) 


Arthur Lloyd Housman, Ph.D. 
State University of Iowa, 1956 


Chairman: Dr. William R. Reardon 


One of the prominent American dramatists of the first 
half of the Twentieth Century, Sidney Howard wrote, 
adapted, or collaborated in the writing of thirty-one plays, 
all of which were staged, and six or seven of which have 
become a permanent part of the history of the American 
theatre. He has been selected for this study primarily 
because he was a prolific and hard-working playwright 
who understood and successfully met the complexities and 
special requirements of his medium. It is assumed that 
his working habits will be of interest to members and 
students of the theatre who appreciate best that making a 
play requires the application of multiple talents distinctly 
separate from those of non-dramatic artists. 

This study proposes to reveal the manner in which 
Sidney Howard conceived ideas, developed them, re- 
worked them into dramatic context, altered them for the 
myriad problems of production, and readjusted them for 
the reading public. | 

Sources consisted of Mr. Howard’s published plays, 
correspondence, working notes, diaries, scrapbooks, 
memoranda, production programs, and working manu- 
scripts and drafts of plays contained in his personal files; 
personal interviews granted the writer by relatives and 
associates of the playwright during his career; and news- 
paper and periodical articles and reviews, theatre his- — 
tories, play anthologies and manuals, theses and disserta- 
tions. : 

Sidney Howard’s vigorous life is clearly reflected in 
his plays. His playwriting was guided by the practical 
philosophy of an experienced man of the theatre - a 
philosophy which urged him to write plays specifically for 
actors to perform on stage. 

His ideas sprang from many sources responsive to his 
perceptions — from persons, dreams, literary works, his 
marriage, and a variety of other specific and general in- 
terests. He habitually developed his ideas through library 
research, correspondence, and interviews, and wrote re- 
peated memoranda concerning technical components of the 
projected play which he normally terminated in a flexible 
outline. 

He worked with a driving interest and great concentra- 
tion, writing and rewriting acts, scenes, and whole plays 
during many long hours of the night and day. He altered 
plot, thought, characterization, and incident as his subject, 
imagination, and experience directed, often responding 
to suggestions from persons whose judgments he respected. 

During production he was cooperative with, and recep- 
tive to the problems of producers, directors, and (particu- 
larly) actors. He made liberal changes in the production 
script in order to facilitate the performances. 

He made an effort to incorporate into his published 
plays the life, color, and clarity of production. Changes 
between the production and reading scripts indicate at- 
tempts to emphasize idea points, to add notes of char- 
acterization, to clarify movement and actors’ reactions, 
and to correct oversights or inconsistencies in character- 
ization. These changes were related to and affected: each 
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other in the playwright’s attempt to make character inter- 
play clear for the reading public. 

Sidney Howard’s playwriting methodology reveals not 
only his understanding of the techniques of working char- 
acters into a plot on a typescript, but also his dominating 
realization that a successful production requires the 
integrated and complex efforts of many talented persons 
united in the common objective of putting a worthwhile 
play on stage. 220 pages. $2.85. Mic 56-3128 


ACTION WITHIN THE SCENE ON 
THE ENGLISH RESTORATION STAGE 


(Publication No. 17,729) 


Lee Jackson Martin, Ph.D. 
Stanford University, 1956 


The problem investigated in this study is that of the 
amount and type of stage action which took place behind 
the proscenium arch on the English Restoration stage 
(1660-1700). 

The method used in investigating the problem was to 
ascertain the techniques used on the Restoration stage to 
change scenery and to set the stage. Then stage direc- 
tions and lines in a large number of plays produced in the 
Restoration period were carefully analyzed to determine 
the extent to which actors moved within the “scenes.” 

The results of the investigation indicate that because 
of a scene changing technique new to the Restoration, that 
of having the backshutter draw apart to reveal a “dis- 
covery,” both furniture and actors were frequently within 
the scene. In many instances actors stayed in this posi- 
tion for rather long actions, the length depending on the 
type of scene being played. The discovery scene was 
made possible by the fact that on the Restoration stage 
the “shutters,” unlike those in earlier periods which 
opened and closed only at the deepest point of the scene, 
closed in any of the side-wing positions, allowing suffici- 
ent space between shutters for furniture and actors to be 
placed. The actor did not always come forward to the 
forestage immediately upon being discovered, as is some- 
times assumed, and in almost all the stock settings of the 
period, the plays show that there was considerable action 
within the scene, that such action must, in fact, have been 
taken as a matter of course in the Restoration. 

The conclusion of the investigation is that the first 
real indication of the shape of the modern stage came in 
the Restoration period, and that it was in this period that 
the movement actually started to place the actor behind 
the picture frame of the proscenium arch. 

249 pages. $3.25. Mic 56-3129 








A CRITICAL EVALUATION OF FLORENCE KELLEY’S 
SPEAKING ON THE CHILD LABOR ISSUE 


(Publication No. 18,547) 


Ramona Tomlin Mattson, Ph.D. 
State University of Iowa, 1956 


Chairman: Dr. Orville A. Hitchcock 


For over forty years Florence Kelley was a leader in 
nearly every major battle for improvement of conditions 
in industry. 7 

The purpose of this study was to evaluate rhetorically 
Florence Kelley’s speaking on the child labor issue. The 
author undertook to discover the influences which helped 
to mold the speaker and the qualities which characterized 
her oratory. More than two hundred articles and speeches 
by Mrs. Kelley were read and analyzed. Eight represent- 
ative addresses on child labor were chosen for intensive 
evaluation. The principal primary source was the files of 
the National Consumers’ League. 

Through her father, William Kelley, Florence became 
interested in economic and social problems and saw at 
first hand the plight of the working children. Her father 
initiated her training in public speaking and encouraged 
her to secure a good education. Florence was graduated 
with honors from Cornell University, and attended the 
University of Zurich for two years, studying law and 
political science. Later she obtained a law degree from 
Northwestern University. At Cornell she received the 
usual training in rhetoric-grammar, composition, decla- 
mation and oratory. 

Married in Europe, but later divorced, Florence 
entered upon a career in social work to support herself 
and her three children. 

Well grounded in law and the social studies, and 
trained somewhat in the arts of communication, she joined 
the staff of Hull House in 1891. In 1892 she became the 
first woman factory inspector in Illinois. In 1899 she be- 
came General Secretary of the National Consumers’ 
League, a position she held until her death in 1932. 

Florence’s apprenticeship further prepared her for 
her life’s work. She believed that social progress could 
be achieved only through education. Accordingly, by 
speeches and articles she attempted to educate the Ameri- 
can public regarding industrial abuses, including those in 
child labor. Her efforts were prodigious. Each year she 
gave hundreds of addresses, in scores of states, to all 
types of audiences. | 

Her life long premise was that children were entitled 
to a happy childhood. She emphasized that child labor 
abuses were wide-spread, and campaigned for protective 
state legislation. Because she recognized that the states 
could not deal adequately with the problem, she helped to 
secure two national child labor laws. When they were 
declared unconstitutional, she advocated a child labor 
amendment. 

Her line of reasoning was simple and direct, similar 
to an affirmative debate case. She established a need, 
suggested solutions and showed how these solutions could 
be made to work. In individual speeches she usually em- 
ployed a problem-solving pattern of development. Her 
approach was basically logical. Using mainly arguments 
from generalization, she moved from facts to conclusion. 
Frequently these were based upon her own experience. 
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She used historical analysis, comparison and causal rela- 
tion effectively. Supplementing her logical arguments, 
she appealed to her listeners’ pity, sense of justice, pa- 
triotism, and desire for survival. She also utilized ef- 
fectively the proof growing out of her own character. Her 
language was simple and clear, interesting but not overly 
ornamented. 

A hard worker, stubborn and even pugnacious, Florence 
Kelley labored mightily for the welfare of children. Full 
of her subject, she talked extemporaneously, scarcely 
glancing at her notes. A large, handsome woman, she 
commanded respect by her sincerity and her dignified, yet 
forceful, manner. Her voice was clear and penetrating. 
She used few gestures. 

No great orator, Florence Kelley, nevertheless, 
achieved her goals. Her listeners regarded her highly. 
Modern critics assign her a place of importance. Most of 
the child labor program which she advocated has been 
adopted. Her speeches are a record of the times in which 
she spoke. 495 pages. $6.30. Mic 56-3130 


A RHETORICAL ANALYSIS OF THE FORENSIC AND 
OCCASIONAL SPEAKING OF THOMAS R. MARSHALL 


(Publication No. 17,969) 


Keith S. Montgomery, Ph.D. 
Indiana University, 1956 


This study of Thomas R. Marshall’s speaking attempted 
to answer the following questions: What speech training 
did Marshall receive?. What types of speaking did he do? 
Upon what occasions did he speak? What were the prin- 
cipal themes of his speeches? What were the rhetorical 
characteristics of his speeches? How effective were his 
addresses? And, ultimately, what evaluation can be made 
of the speaker and his speeches? A critical examination 
of biographical data, speech manuscripts, and contempo- 
rary views of the speaker served as the method for an- 
swering the above questions. 

Thomas R. Marshall, 1854-1925, was a lawyer, Gover- 
nor of Indiana, and Vice President of the United States for 
two terms. Both home environment and formal education 
prepared him for these positions. From his parents he 
acquired the religious and political principles he defended 
all of his life; from the study of the classics and frequent 
speaking in a Wabash College literary society he devel- 
oped a facility of expression and an effective manner of 
speech delivery. 

For thirty-three years Marshall pentiheod law in 
Columbia City, Indiana, and enthusiastically participated 
in local politics. These experiences helped him to secure 
the Democratic party gubernatorial nomination in 1908. 
Largely due to his speeches, this little-known candidate 
won a major individual victory in the election. Language, 
emotional proof, and ethical proof — all effectively adapted 
to the particular audience — were the outstanding features 
of his speaking in this campaign. Although he spoke for 
Woodrow Wilson’s administration many times during his 
Vice Presidency, Marshall’s personal effectiveness on 
those occasions can not be accurately determined nor 
verified. 

Marshall’s permanent fame, however, is not in his 





forensic or political speeches, but exists in his oratory 
for special occasions. Over a fifty year period from 1875 
to 1925 he spoke to thousands of audiences at commence- 
ments, holiday celebrations, dedications, and wartime 
rallies. The political, economic, religious, and patriotic 
themes he considered all centered about the individual 
action that was needed to preserve the heritage of the .. 
past. In Indiana, Washington, .D. C., and over the nation . 
Marshall was in demand because of his. impressive use of 
language, his humor, his homespun philosophy, and the 
elements of personal integrity which he exemplified. 
Several of the demonstrative speeches, especially those 
delivered before the Senate, are models of stylistic beauty 
and reflect the speaker’s nineteenth century classical 
training. 

Today Marshall’s name is seldom recalled or com- 
mented on. No specific political or economic trends or 
reforms can be attributed to him, because, even in his 
own time, his principles of Jeffersonian democracy were 
becoming increasingly conservative in contrast to a grow- 
ing liberalism. Thus, even though his pleadings resulted 
in many favorable courtroom decisions, brought him at 
least one political victory, and at times aroused audiences 
to patriotic fervor, no direct long-range effects resulted 
from his speeches. The fame Marshall achieved was 
temporary because of the changing philosophy of the 
twentieth century, but his appeals to patriotism and the... 
excellence of his style place some of his speeches in the 
literature of oratory. 202 pages. $2.65. Mic 56-3131 


THE BOWERY THEATRE, 1826-1836 
(Publication No. 17,740) 


Theodore Junior Shank, Ph.D. 
Stanford University, 1956. 


During the first half of the nineteenth century the 
theatre capital of the United States moved from Philadel- 
phia to New York. In its new environs capitalism was be- 
ginning to thrive, and fertile ground was provided for 
theatrical speculation. The first major theatre to be 
erected in New York as a result of the investments of 
business men was the Bowery. 

This work chronicles the first ten years of the Bowery 
Theatre — from its original construction by the New York 
Association in 1826 to its second burning in 1836 — and 
encompasses a period in which a number of theatrical 
trends were consummated. Within that decade the Bowery 
became a middle-class theatre and ceased. to be a leisure- 
class diversion; it changed from an English inspired 
theatre to one which developed as an outgrowth of Ameri- 
can romanticism and expansion. In the beginning the main 
attraction was the presentation of English actors in Eng- 
lish plays; by the end of the first ten years American 
performers were seen in plays by Americans. Tragedy 
and comedy dominated the early bills of the theatre; sub- 
sequently the Bowery stage was the scene of an over- 
whelming preponderance of spectacular melodramas 
which even negated, to some extent, the importance of _ | 
stars. Originally a typical performance consisted of a 
main-piece followed by an afterpiece; gradually the 
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afterpiece was replaced by a prelude, and finally a main- 
piece was allowed to play alone. The repertory system, 
whieh rarely permitted the same play to be presented two 
nights in succession, began to collapse, and by 1836 popu- 
lar melodramas were performed as long as an audience 
attended; this brought about a change from an almost com- 
_plete reliance on stock scenery to the practice of building 
new scenery for nearly every new piece. Most important, 
however, is the fact that the Bowery, in catering to the 
middle- and lower-class majority, became the first major 
theatre that was truly American both in its productions 
and principles. 

The Bowery during its early years was closely asso- 
ciated with the development of new American stars and 
also provided the stage on which many old favorites ap- 
peared, Edwin Forrest played his first New York engage- 
ment at the Bowery as did Charlotte Cushman, Naomi 
Vincent and Josephine Clifton. Thomas D. Rice sang and 
danced his famous “Jim Crow” at this theatre for the 
first time in New York, and Thomas A. Cooper made his 
last appearance in that city at the Bowery. Junius Brutus 
Booth, Thomas S. Hamblin, Henry Wallack, Mademoiselle 

Celeste, Signorina Garcia, Madame Vestris, John J. 
Adams, Augustus A. Addams, William A. Conway, Mrs. 
Charles Gilfert, James H. Hackett, Mrs. Edward Knight, 
Mary Ann Rock, and Mr. and Mrs. John Sloman all played 
starring engagements at this theatre during its first ten 
years. 

Three appendixes are included. The first is a com- 
plete list of Bowery Theatre productions during the ten 
year period indicating the number of times each piece was 
performed during each season and giving information on 
premiére performances, first performances in the United 
States, and first performances in New York. The second 
appendix is a chart indicating the relative proportions of 


types of main-pieces presented at the Bowery each season. 


Thus graphically is demonstrated, for example, the fact 
that comedies comprised 36 percent of the performances 
in the season of 1826-1827 and only 3 percent in 1835- 
1836; and that melodramas appeared on 26 percent of the 
bills during the first season of the Bowery and 84 percent 
in the tenth season. The third appendix lists the per- 
formances of stars at the Bowery Theatre during the ten 
year period, 645 pages. $8.20. Mic 56-3132 


“AN ANALYSIS OF EDWARD R. MURROW’S 
“SEE IT NOW” TELEVISION PROGRAM 


(Publication No. 18,568) 


Murray Russell Yaeger, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor H. Clay Harshbarger 


In attempting to study analytically the television pro- 
gram, “See It Now,” this investigation had two general 
purposes: to discover the aims of “See It Now” and how 
they were achieved. The analysis was confined to seven 
controversial programs: three editorial and four un- 
biased. The editorial programs were those “See It Now” 
programs on which one side of an issue was given and 
where an editorial stand was taken. The unbiased contro- 








versial programs were those in which various sides of a 
question were considered. The seven programs selected 
were: three editorial — “The Case of Milo Radulovich,” 
“A Report on Senator Joseph R. McCarthy,” and “A Con- 
versation with Dr. J. Robert Oppenheimer” — and four 
unbiased — “An Argument in Indianapolis,” “A Study of 
Two Cities,” “West Point-Annapolis Debate,” and “Egypt- 
Israel.” 

The programs were considered in terms of the four- 
fold speaking situation: the speaker, the speech, the oc- 
casion and the audience. Certain general conclusions 
were drawn from these analyses. It was found that the 
traditional speech analysis can be applied to television 
presentations. 

As to the speakers, Edward R. Murrow and Fred W. 
Friendly, it was difficult, if not an impossible task, to 
attempt to distinguish between the two producers’ ideas 
and writing of “See It Now.” Although the program was 
a product of the combination of these two talents and a 
staff of expert reporters, film editors and production 
men, Murrow had final editorial approval on all aspects 
of the programs. 

The speeches or programs were considered in terms 
of subject, purpose, vocalizations and visualizations, or- 
ganization, and language. | 

With the subjects for the “See It Now” programs under 
study no set pattern was discernable by this investigator. 
Selection of topics, solely the responsibility of Murrow 
and Friendly, seemed not necessarily to be guided by 
popular appeal, but by a feeling on their part that the sub- 
ject was one that viewers should know about. 

The over-all purpose of “See It Now” was threefold: 
(1) to provide an instrument of transportation to take peo- 
ple places to meet people they otherwise might not have 
met, (2) to hold up a mirror of events for viewers, and 
(3) to provide people with raw material upon which intel- 
ligent opinion could be formed. 

The controversial editorial program aimed at pre- 
senting a point of view on a situation and attempted to 
persuade the audience to this view. The unbiased contro- 
versial program attempted to present all sides of an issue 
as objectively as possible, allowing viewers to make up 
their own minds. 

Vocalizations and visualizations involved the study of 
the words of a television program and the pictures that 
accompanied them. “See It Now” used a minimum of con- 
tent by Murrow, allowing the people and pictures of a 
story to tell their own story. Pictures were often used 
as evidence and were at times more effective than the 
words accompanying them. 

The organization of “See It Now” followed generally 
the basic outline of speech; i.e., introduction, body and 
conclusion. 

The language of “See It Now” was most often the lan- 
guage of the people on the program as they expressed 
themselves. Whenever possible, the pictures, action, and 
the indigenous sound told the story. 

The audience of “See It Now” was difficult to describe 
in terms of specifics. Audience size was estimated to a 
degree by audience survey services. It was inferred from 
the approach of the producers of the program to their 
audience and from the reaction of the audience, as a whole, 
to the presentations that the viewers were intelligent, 
thinking people. 

The effects of “See It Now” could not be measured 
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in terms of facts and figures. The significance of the 
programs was therefore looked at in terms of the spon- 


sor, audience reaction and responses, and ensuing évents. 
302 pages. $3.90. Mic 56-3133 
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MIGRATION, DISTRIBUTION, AND MOVEMENT OF 
PUGET SOUND SILVER SALMON 


(Publication No. 17,114) 


George Herbert.Allen, Ph.D. 
University of Washington, 1956 


The complexity of the migration, distribution, and 
homing instinct of silver salmon (Oncorhynchus kisutch), 
were demonstrated by the comparative behavior of five 
groups of marked fish of the 1950 brood planted during 
the spring of 1952 into Puget Sound streams. The salt- 
water distribution and migration were studied by the re- 
covery of marked fish from the catch of twelve fisheries 
during 1952 and 1953. The fresh-water movements and 
homing were studied by the recovery of marked adult fish 
at hatchery traps and weirs. 

Two groups, liberated into the Lake Washington drain- 
age emptying into middle Puget Sound, were “mass-. 
planted” as 12-month-reared fingerlings. One group was 
planted inland at the head of the Lake Washington system 
in Issaquah Creek; the second group was planted rela- 
tively near tidewater at the University of Washington, 
School of Fisheries. The three groups planted into Minter 
Creek, which empties into southern Puget Sound, were 
liberated relatively near tidewater. Two Minter Creek 
groups were released after 12 months of rearing; one was 
“scatter-planted” and the other “mass-planted.” The 
third Minter Creek group was “mass-planted” during the 
peak of natural downstream migration of silver salmon in 
Minter Creek as 14-month-reared fingerlings. 

The behavior of the five groups in fresh and salt water 
varying with the time, place and age of fish at planting, 
resulted in differences in distribution, migration, exploi- 
tation, escapement, sex ratio, and time of arrival on the 
spawning grounds. Lake Washington fish had distinctly 
different behavior from Minter Creek fish. The two 
groups of Lake Washington fish had similar behavior, and 
the three groups of Minter Creek fish had relatively inde- 
pendent behavior. Some similarity in behavior was found 
for the 12-month, “mass-planted,” Issaquah fish and the 
14-month, “mass-planted,” Minter Creek fish. The 12- 
month-reared, “mass-planted,” Minter Creek group had 
behavior most closely resembling that of the Lake Wash- 
ington groups. 

Most fish from the Lake Washington drainage migrated 
outside of Puget Sound into the Pacific Ocean, and were 
exploited mainly by the ocean troll and Puget Sound com- 
mercial fisheries. Most Minter Creek fish remained in- 
side Puget Sound and were caught mainly by the Puget 
Sound sport fishery. All fish remaining in Puget Sound 
were equally exploited by an intense sport fishery, al- 
though the distribution of the five groups was different. 
Exploitation of outside fish was unequal due to differences 








in distribution in the. ocean and in ndantions in the ocean 
and through Puget Sound. 

The percentage of marked fish accounted for in catch 
and escapement was equal for Lake Washington and Min- 
ter Creek fish (roughly 3.2 per cent); however, the catch- 
to-escapement ratio was 10 to 1 for Lake Washington fish 
and 3 to 1 for Minter Creek fish. Approximately one 
fourth of the escapement to Lake Washington and Minter 
Creek was of inside fish, and three fourths of outside fish. 
A relatively large number of fish in the escapement of the 
12-month-reared,: “scatter-planted” Minter Creek group 
was the result of a high survival and of a relatively less 
intense exploitation of the outside fish by the troll fishery. 

Movement onto the spawning grounds was considered 
as either “appetitive” type of instinctive behavior of low 
order or a “consummatory” act. Movement of silver 
salmon into the hatchery ponds at the School of Fisheries 
was correlated with night-time rainfall. Movement of 
chinook salmon (QO. tshawytscha) was correlated with 
sharply dropping barometric pressure. These studies of 
sexually mature fish were made under a condition which 
exhibited little fluctuation in water temperature, ane no 
fluctuation in flow. 

Lake Washington and Minter Creek fish were inter- 
mingled in middle Puget Sound during October. The only 
straying known was a single School of Fisheries mark 
recovered at Issaquah. Appearance on the spawning 
grounds did not occur until average water temperatures 
dropped below 50° F. Minter Creek and Issaquah fish 
arrived in peak numbers during late November, and 
School of Fisheries fish from mid-December until early 
January. 

As the variable behavior between the five groups of 
marked fish resulted in differences in exploitation both 
within and between fisheries, different proportions of fish 
in the escapements, and unbalanced sex ratios, the diffi- 
culty to be expected in interpreting results from experi- 
ments involving only a few groups of marked fish was 
evident. Such variation in behavior can only be adequately 
evaluated by releasing numerous experimental groups and 
studying the recovery of marked individuals in fisheries 
which are adequately sampled. 

The futility of extrapolating the results of investiga- 
tions of a single sensory system to an explanation of the 
physiological and psychological mechanisms of the homing 
instinct was shown. The “appetitive” portion of the hom- 
ing behavior in silver salmon, extending from migration 
from the ocean to fresh water, remains scantily described 
and unexplained. Since there is little knowledge of salt- 
water migration routes, any hypotheses.on the mechanism 
involved in the ability of the salmon to retrace those 
routes must remain conjectural. ; 

322 pages. $4.15. Mic 56-3134 
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._HYPOPHYSEAL CONTROL OF PIGMENTATION 
IN ANURAN LARVAE 


(Publication No. 18,518) 


Joseph T. Bagnara, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor Emil Witschi 


This investigation deals with the hypophyseal agent 
responsible for guanophore contraction in anuran larvae 
and the relationship.between guanophore contraction and 
melanophore expansion. The simultaneous responses of 
the melanophores and guanophores of hypophysectomized 
tadpoles to treatment with various hypophyseal extracts 
are shown to be controlled by the same agent, which is 
the chromatophorotrophic hormone (CPTH). CPTH is 
found in the hypophyses of all vertebrates from selachi- 
ans and teleosts to mammals. It is the most common 
contaminant of incompletely purified hypophyseal extracts 
of any designation, but particularly of commercial cortico- 
trophic and melanophorotrophic preparations. Commer- 
cial ACTH preparations usually contain as much CPTH 
as the presently available melanophorotrophic extracts. 
CPTH is resistant to heating, acid hydrolysis, and peptic 
digestion, but is quickly inactivated by tryptic digestion. 
It can be separated from other trophic hormones, how- 
ever, by hydrolysis with alkali (0.1 N NaOH for five 
minutes). This treatment considerably increases its 
chromatophorotrophic potency. CPTH produces two sets 
of characteristic reactions. Physiologically, it causes 
expansion of epidermal melanophores and contraction of 
guanophores,. while chemically it leads to production and 
accumulation of melanins and to resorption and disap- 
pearance of guanin. Increased doses of CPTH produce 
correspondingly longer periods of guanophore contraction 
and of melanophore expansion. Guanophore contraction 
is a much less sensitive reaction to CPTH than is mela- 
nophore expansion. 51 pages. $1.50. Mic 56-3135 





STUDIES ON THE INTERMEDIARY METABOLISM 
OF TRICHINELLA SPIRALIS 


(Publication No. 18,530) 


Erwin Goldberg, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor L. O. Noli 


Studies on the metabolians of T. spiralis larvae up to 
the present, have been carried out on the intact larvae. 
Nothing is known about the enzymes and intermediate 
products associated with the metabolism of this parasite. 
The present study is concerned with the oxidative phase 
of the intermediary metabolism of T. spiralis larvae, in- 
cluding the cytochrome system for electron transport. 

Spectroscopic observations of packed suspensions of 
intact larvae, cooled with liquid nitrogen, reveal the ap- 


proximate absorption bands of cytochrome c, b, and a + ag. ' 


Cell-free distilled water homogenates of the larvae pos- 
sess cytochrome oxidase activity, and succinic dehydro- 
genase and DPNH cytochrome c redu¢tase activities as 








determined by spectrophotometric assays. Cytochrome 
oxidase and the cytochrome c reductases are also present 
in homogenates of the adult worms, although the enzymes 
are apparently less active than in the larvae. 

The cytochrome oxidase activity is inhibited by cya- 
nide in low concentrations (10-*°M) and the succinic de- 
hydrogenase activity is inhibited by sodium malonate. 
Light-reversible carbon monoxide inhibition of the larval 
cytochrome oxidase has been demonstrated spectrophoto- 
metrically. However, the overall respiration of the 
homogenate is increased approximately 10% by carbon 
monoxide. 

Evidence for the presence of the tricarboxylic acid 
cycle in the larvae has been obtained and may be sum- 
marized as follows. Succinate and a-ketoglutarate stimu- 
late the oxygen consumption of homogenates of the worms. 
The enzymes, aconitase, isocitric dehydrogenase, fuma- 
rase and malic dehydrogenase are present in the parasite 
as demonstrated by spectrophotometric assay. Citric 
acid is formed from oxalacetate and acetate, determined 
chromatographically and confirmed chemically, when 
these compounds are incubated with homogenates of the 
larvae. The chromatographic studies suggest that citric 
acid is converted to a-ketoglutaric acid via cis-aconitate. 

The results of this investigation demonstrate conclu- 
sively that a cytochrome system, similar at least quali- 
tatively to that occurring in vertebrate tissues and yeast, 
is present in the larvae to mediate electron transport. In 
addition the data and observations presented strongly 
suggest that the tricarboxylic acid cycle mediating the 
terminal steps involved in the complete oxidation of 
metabolites, occurs in the tissues of this parasite. 

47 pages. $1.50. Mic 56-3136 


AN ELECTROPHORETIC STUDY OF THE PROTEIN 
CHANGES DURING THE DEVELOPMENT OF 
ASCARIS LUMBRICOIDES VAR. SUUM 


(Publication No. 18,545) 


Kenneth A. Laurence, Ph.D. 
State University of Iowa, 1956 


Chairman: Professor L. O. Nolf 


For many years, numerous morphological and physio- 
logical studies have been done on the nematode, Ascaris 
lumbricoides. Most of the studies have consisted of 
chemical analysis of the egg envelopes. Recently, in- 
vestigations have been directed to the metabolism and 
changes in the cytoplasmic constituents of the developing 
ascarid egg. 

A method which appears applicable to the study of tis- 
sue protein is electrophoresis. This technique was em- 
ployed to contribute to the basic knowledge concerning 
protein changes during development of Ascaris lumbri- 
coides var. suum. Electrophoretic patterns were re ana- 
lyzed to o interpret such developmental changes from single 
celled ascarid eggs to fully mature adults. 

A pronounced difference in numbers and percent of 
protein fractions were observed during maturation of the 
egg. The young immature eggs contain four electro- 
phoretically separable components, while the mature egg 
contains seven fractions. 
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Glycogen and an albumin-like fraction are identifiable 
in the mature eggs. The albumin-like protein is a prod- 
uct of uterine secretions. This component is lacking in 
extracts of the immature eggs, although glycogen is 
present in high concentration. 

It is apparent that the glycogen content decreases as 
the number of proteins increase in the developing ascarid 
egg. Further reduction in the glycogen content occurs as 
the egg reaches the infective larval stage. The glycogen 
content of the adult body wall of both sexes is variable, 
perhaps due to the action of an autolytic enzyme active in 
the adult stage. 

The analysis of whole worms was technically impos- 
sible due to the high coloration of the extract. Analysis 
of isolated tissues and fluids however was accomplished. 
The perienteric fluid of adult male and female ascarids 
are found to be identical with respect to number of frac- 
tions. There are differences in the percentage composi- 
tion of these fractions in both sexes however. 

Analysis of the uterine extract reveals the presence of 
a protein having the characteristic mobility of the protein 
found to be the outer mamillated coat of the egg. 

An increase from three to six electrophoretically 
separable components occurs by the time the immature 
egg reaches the mature adult stage. 

This electrophoretic characterization of the changes 
in protein content through the developmental stages will 
aid in determining the shifts in antigenic structure of this 
parasite, and help explain the production of a dual anti- 
body response which occurs in experimentally infected 
animals. 45 pages. $1.50. Mic 56-3137 


A STUDY OF THE BIOLOGY AND LIFE CYCLE OF 
SKRJABINOPTERA PHRYNOSOMA (ORTLEPP) 
SCHULZ, 1927 (NEMATODA: SPIRUROIDEA), 

A NEMATODE PARASITE OF THE TEXAS 
HORNED TOAD, PHRYNOSOMA CORNUTUM 


(Publication No. 17,866) 


Sheridan Hsio-tao Lee, Ph.D. 
University of Minnesota, 1956 








Skrjabinoptera phrynosoma is a very common stomach 
parasite in Texas horned toads (Phrynosoma cornutum). 
Three-fourths of the horned toads dissected in this study 
were infected. The female worms leave the definitive 
host when they are mature. The mature females contain 
embryonated eggs which are enclosed in egg capsules. 
Each capsule contains about 26 eggs and is made of five 
layers of sheaths. There is a second stage larval de- 
velopment within the eggs; whether this is obligatory or 
not is not known. 

The expelled female is carried by Texas agricultural 
ants (Pogonomyrmex barbatus var. molefaciens) to their 
nest and is fed to the larval ants. When the viable larvae 
of S. phrynosoma get into the larval ant they migrate 
through the intestinal wall into the gaster. It is believed 
that they penetrate one of the many fat body trophocytes 
within the gaster using the cell membrane of the tropho- 
cyte as a cyst wall and its content as food for further de- 
velopment. The number of cysts found in the gaster of 
each infected ant ranged from one to seventy-five. In the 




















present study the number of larvae in each cyst ranged 
from one to three. Most of the ants dissected contained 
five or six cysts each, and the majority of the cysts con- 
tained only one larva each. Ants that harbored more than 
ten larvae had lighter-colored and much distended gaster. 
The incidence of infection of S. phrynosoma in ants varies 
according to the availability of expelled female worms. 
Among the ant nests studied which were positive of S. 
phrynosoma the infection rate ranged from five to eleven 
per cent, 

The alimentary canal and the excretory system of S. 
phrynosoma are completed within the intermediate host. 
The reproductive system of S. phrynosoma commences 
its development in the intermediate host and differentiates - 
and completes its development in the definitive host. 

99 pages. $1.50. Mic 56-3138 














LIFE HISTORY STUDIES ON PORROCAECUM 
ENSICAUDATUM, AN AVIAN NEMATODE 


(Publication No. 18,168) 


Norman Lewis Levin, Ph.D. 
University of Illinois, 1956 





Porrocaecum ensicaudatum, a parasitic nematode in 
the intestines of certain ground feeding birds, is cosmo- 
politan in distribution; it is found in parts of Europe and 
North America. The occurrence of this worm in [Llinois 
is reported here for the first time. The helminth was | 
recovered from the digestive tract of the robin, starling, 
and bronzed grackle; the latter is a new host record. 

Certain facts of the life history of this parasite are 
revealed by experimental infections of the robin, chicken, 
starling, grackle, pigeon, domestic duckling, crow, and 
white mouse. Results obtained from the chicken, robin, 
and starling indicate that these birds can act as hosts for 
the parasite; data from the other hosts were inconclusive 
or negative. The infective larvae of Porrecaecum ensi- 
caudatum are located in the ventral blood vessel and _ 
hearts of various species of earthworms such as 
Lumbricus terrestris and Octolasium lacteum, which act 
as the intermediate host. Within an hour after ingestion 
by the definitive host, the parasite begins to penetrate the 
horny layer of the gizzard. Exsheathing of the infective 
larva is accomplished by the forty-eighth hour, at which 
time the parasite lies between the horny layer and the 
muscle wall of the gizzard. By the third day it is found 
in the duodenal wall; the sex can now be determined, as 
the reproductive system in the female has started to de- 
velop. Rudiments of testes are noted on the fifth day and 
the spicule sheath opens into the cloaca by the tenth day. 
At the latter time, preparation for the second molt in the 
final host is observed. Completion of ecdysis occurs 
generally on the fourteenth day. Emergence from the in- 
testinal tissue to the lumen begins on the eighteenth day 
where the parasite continues to increase in size. Al- 
though it is smaller, the worm resembles the adult in all 
characteristics at this stage. Evidence from other species 
indicates that sexual maturity is attained in the lumen, 

Furthermore, these experimental studies have shown 
that Spiroptera turdi Molin is the larval form of Porro- 
caecum ensicaudatum. 69 pages. $1.50. Mic 56-3139 
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STUDIES ON THE DUAL ANTIBODY RESPONSE OF 
WHITE MICE TO THE CESTODE, 
HYMENOLEPIS NANA VAR. FRATERNA 


(Publication No. 18,553) 


Kaoru Noda, Ph.D. 
State University of Iowa, 1956 








Chairman: Professor L. O. Nolf 


Many helminths complete their larval and adult de- 
velopment within the same host animal. It is the conten- 
tion of some investigators that there is a dual response of 
antibody formation by the host against the larvae and 
adult. The tapeworm, Hymenolepis nana var. fraterna, 
has a tissue and an intestinal phase. Filter paper electro- 
phoresis was used to detect whether there were any 
changes in the protein pattern of infected (both eggs and 
adults), and immunized mice sera. Infectivity and com- 
plement fixation test were utilized to further elucidate the 
problem of acquired immunity of mice against the mouse 
tapeworm. 

_ Filter paper electrophoretic analyses of sera of egg- 
infected, adult-infected, and immunized mice showed a 
statistically significant decrease in albumin, and a sig- 
nificant increase in the gamma-globulin fraction of sera. 
Increase of the beta-globulin component was less con- 
sistent. These patterns showed that larvae and adults 
produced increases in serum proteins of similar migra- 
tion rates. Evidences from other experiments suggest 
that this increase, especially in the gamma-globulin 
fraction, may be partly due to a rise of anti-bodies. 

Passive immunization of mice with 0.85% saline- 
soluble adult worm antigenconferred high degree of re- 
sistance to the adult stage, but there was slight, if any, 
resistance to cysticercoid- adult-development. 

Drug-removal of worms, followed by reinfection with 
eggs, and observations made during cysticercoid collec- — 
tion, indicated that mice are refractive to further re- 
infection. 32 pages. $1.50. Mic 56-3140 





THE BIOLOGY AND TAXONOMY 
OF WISCONSIN TABANIDAE 


(Publication No. 18,439) 


Richard Harris Roberts, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Robert J. Dicke 


Work on the Tabanidae to date has been concerned 
chiefly with the taxonomy and systematics of the adults. 
This investigation concentrated on the biological aspects 
of the immature stages. 

A total of 19 species were reared from immature 
forms. The immature stages of Chrysops aberrans, 
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C. aestuans abaestuans, C. pikei, Hybomitra metabola and 
H. nuda have been described for the first time. 

Two species were reared¥rom egg to adult. Hybo- 
mitra nuda was reared in nine instars over a period of 
one year, nine months and 16 days. Two specimens of 
Tabanus lineola scutellaris were reared from the egg 
stage. A male emerged after eight instars in five months 
and one day. A female took nine instars in eight months 
and six days to emerge. The casting of a hatching spine 
and membrane was observed in both of these species 
which is similar to the previously reported first molt of 
the literature. This is not a true molt since the hatching 
spine and membrane to which it is attached surrounds the 
larva within the egg. 

Ecdysis in the larva shows a definite series of events. 
The first indication is the backward migration of the eyes. 
Following this the mouth parts become visible. The ap- 
pearance of an opaque area at the anterior end of Graber’s 
organ where the new pedunculate bodies will form is the 
next step. Shortly after the formation of these bodies the 
old integument becomes loosened and the head capsule is 
removed by a sudden retraction of the anterior end. The 
larva bursts the old integument and crawls out. 

A paralytic toxin was found in the larval stage that 
was effective against a number of insects from different 
orders. The paralyzed segments did not react to stimu- 
lation. The toxin is produced in a small gland in the 
dorsal part of the head. The gland duct leads anteriorly, 
enters the base of the mandible, traverses the length of 
the mandible and opens externally via a minute pore on 
the dorsal:surface near the tip. In addition, a connection 
was not found between the mandibular canal and the 
pharynx. This contradicts the theory that tabanid larvae 
suck the juices of their prey through the mandibles. The 
salivary glands did not contain this toxin. 

Ninety per cent of the egg masses were collected dur- 
ing the first two weeks of July. Approximately 60 per 
cent were parasitized by Trichogramma semblidis 
(Auriv.), Telenomus emersoni (Girault), T. goniopides 
Cwfd., and T. tabanivorus (Ashm.). A tachinid, Myocera 
tabanivora Hall was found parasitizing a larva of Tabanus 
reinwardtii. A bacterium, Pseudomonas aeruginosa was 
recovered from larvae which died very rapidly. The 
hymenopteran parasites Diglochis occidentalis (Ashm.) 
and Trichopria tabanivora Fouts were reared from 
Tabanid pupae. 

A pyrethrum emulsion was used to collect the larvae 
in preference to the older method of washing soil through 
a sieve. The insecticide, even in the low concentration 
used, had serious effects on many larvae. 

Plastic boxes used in rearing had an advantage over 
vials in handling and storage. 

The adults in five genera with a total of 64 species 
and four subspecies were collected during this investiga- 
tion in Wisconsin. Twenty-eight new state records were 
established. The keys to the genera and species of the 
state also include those species and genera which may 
possibly occur in the state. 

208 pages. $2.70. Mic 56-3141 
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